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SSLs sedi nent screening |evels

SSSLs surface soil screening |levels
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SWBLs surface water screening levels
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1.0 DECLARATI ON

1.1 Site Nane and Location

Site 6, CD Landfill Site, Operable Unit 2 - Soil and G oundwater
Naval Base Norfol k

Norfol k, Virginia

1.2 Statenent of Basis and Purpose

Thi s Deci si on Docunent presents the selected remedy for Site 6, CD Landfill Site, Qperable Unit
2 (AU 2) - Soil and Groundwater, Naval Base, Norfolk, Virginia (i.e., the "site"). The selected
remedy was chosen in accordance with the Conprehensive Environnental Response, Conpensation, and
Liability Act of 1980 (CERCLA), as anended by the Superfund Anendnents and Reauthori zation

Act of 1986 (SARA), and the National Ol and Hazardous Substances Pollution Contingency Plan.
(NCP). This decision is based on the Adm nistrative Record for the CD Landfill Site.

The United States Departnent of the Navy (Navy) and the United States Environnental Protection
Agency (USEPA) Region Il issue this decision docunent jointly. The Commonweal th of Virginia
concurs with the selected remedy for QU 2 at the CD Landfill (See Appendix A).

Assessment of the Site
Actual or threatened rel eases of hazardous substances fromQU 2, if not addressed by

i npl enenting the response actions selected in this Record of Decision (ROD), nmay present an
i mm nent and substantial endangernent to public health, welfare, or the environnent.



1.3 Description of the Sel ected Renmedy

The selected remedy in this ROD is the pernmanent renedy for controlling contam nated soil
groundwat er, and surface water for the CD Landfill site. The major conponents of the selected
remedy for QU 2 include the follow ng

D Installation of a conposite cap over the entire 22-acre landfill designed in
accordance with the requirenents of the Virginia Solid Waste Managenent
Regul ations for an industrial waste landfill, Part E of 9 VAC 20-80-270

D Land use restrictions to prevent future residential devel opnent, public access, and
use of shall ow groundwat er for any purpose except nonitoring

D Post-closure quarterly shallow groundwater nonitoring for one year that neets the
requirenents of the Virginia Solid Waste Managenent Regul ations, Part D of 9
VAC 20-80-270. After an analysis of the first year of groundwater nonitoring data
the sanpling frequency shall change to annual sanpling for the groundwater quality
paraneters, and sem -annually for the groundwater contam nation indicator
paraneters. Post-closure shall ow groundwater nonitoring shall be conducted for
ten years;

D Inplenentation of a quarterly groundwater nonitoring programof the deep aquifer
if organic contaminants are detected in the shall groundwater at the site
Monitoring requirenents will be evaluated after a period of two years.

D Quarterly surface water sanpling at three locations at the site boundary for a
period of two years.

1.4 St at ut ory- Det er mi nati ons

This selected remedy for QU 2, is protective of human health and the environnment, conplies with
Federal and State requirenments that are legally applicable or relevant and appropriate to this
action, and is cost effective

The selected remedy for QU 2 addresses the contai nnent of surface soils and landfill wastes at
the site. The selected remedy will provided for the long-termreduction of |eachate generation
and possi bl e contam nation of the groundwater beneath the landfill, and surface water in

peri neter drai nage ditches.

This remedy fulfills the State of Virginia solid waste regulations for closure of an industria

waste landfill by using a cap design and post-closure nmonitoring that nmeets state requirenents
The installation of an engineered landfill cap will elimnate direct contact, ingestion, and
inhalation threats fromthe contam nated soils, and will reduce the | eaching of contam nants to
groundwat er by controlling precipitation entering the landfill and mnimzing | eachate

generation. Capping is a pernmanent solution and is a common renedy for landfilled wastes.

This renmedy uses permanent solutions and alternative treatnment (or resource recovery)
technol ogi es to the nmaxi mum extent practicable for this Qperable Unit. However, because
treatnment of the principal threats of the Operable Unit was not found to be practicable, the
remedy does not satisfy the statutory preference for treatnent as a principal elenent. Because



the remedy for QU 2 will result in potentially hazardous substances renaining on-site above

heal t h-based levels, a revieww |l be conducted, at a mininmum every five years, consistent with
Section 121(c) of CERCLA, 42 U S.C °9621(c), after commencenent of the renedial action to
ensure that the remedy continues to provi de adequate protecti on of human health and the

envi ronnent .

<I MG SRC 98081>
2.0 DECI SI ON SUMVARY
2.1 Site Nane, Location and Description

This Record of Decision (ROD) presents the Departnent of the Navy's (Navy) sel ected renedial
actions for Qperable Unit 2 - Soil and G oundwater, at CD Landfill (Site 6), Naval Base,
Norfolk, Virginia (QU 2).

QU 2 is located on the Naval Base, Norfolk, south of Admral Taussig Boulevard. The site is
bordered by the Naval Exchange area to the north, Naval Air Station (NAS) to the east, a
long-termparking facility to the south and Hanpton Boul evard to the west (see Figure 2-1).
Seabee Road cuts across the western portion of the site (See Figure 2-2).

The site was fornmerly used for the disposal of construction debris and other naterial. At
present the majority of the 22 acre landfill is vegetated due in part to roadway construction
restoration activities.

Seabee Road has been | andscaped with trees and shrubbery and a fence has been installed on
either side to elimnate public access fromthe right-of-way to the landfill area. Two drai nage
di tches border the site to the north and south. These drai nage ditches flow eastward into

cul verts beneath the NAS which then convey surface water runoff to WII oughby Bay.

2.2 Site History and Enforcenent Activities

The history of the site, previous site investigations, and highlights of comunity participation
are summari zed bel ow.

2.2.1 Site History
Oiginally, the CD Landfill was part of the historic Bousch Creek drai nage system The Navy

purchased the land in 1974. Prior to that tine the |and was owned and operated as a rail yard by
the Western Rail way Conpany.

The site, shown in detail in Figure 2-2, incorporates two areas of landfilling operations: the
easternnost (unpermtted) section and the western (permtted) section. The unpernmitted portion
of the landfill was filled first and was used for denolition debris and inert solid waste, fly

ash, and incinerator residue. From 1974 to 1979, ash residues, sandblasting grit and spent rice
hul I's were deposited in the landfill.

In 1979, soil and fill nmaterial froma portion of the southeast corner of the site was renoved
and regraded to allow for runway expansion at the Naval Air Station (NAS). The runway expansion
desi gn specified that excess naterial was to be spread over the landfill and not renoved from

the site.

In October 1979, the Naval Facilities Engineering Conmmand received a permt fromthe Virginia
Departnent of Health to use the landfill (western portion) for disposal of denolition debris and



ot her non-putrescible wastes. The permt excluded the disposal of fly ash, incinerator residues,
chem cal s, and asbestos. Blasting grit used for sandblasting cadmumplated aircraft parts was
deposited at the landfill until 1981 when the blasting grit was tested and found to exceed the
EP toxicity limt for cadmum The grit was classified as a hazardous waste and on-site di sposa
of the material ceased

Landfilling operations continued in the western portion of the site until 1987

In April 1993, construction began on a new roadway (Seabee Road) across the CD Landfill to link
Hanpt on Boul evard at the Base Pass Office to the Naval Exchange Conpl ex (NEX) |ocated just

north of the site. Construction plans required only the addition of fill naterial; no cutting or
grading into the existing landfill occurred. Seabee Road was conpl eted and opened to the public

on August 6, 1993. The road renmins accessible to pedestrian and vehicular traffic.

In late Septenber 1993, nost of the existing debris nounds situated in the north central portion
of the landfill were |leveled and spread around the site to reduce the anount of standi ng water
whi ch accunul ated after rain events. A snall area of debris renains in the north central part of
the site.

2.2.2 Previ ous I nvestigations
The followi ng studies of the CD Landfill Site have been conducted
D Initial Assessnent Study (IAS)
D Confirmation Study
D Expanded Site Investigation (ESI)
D Limted Soils Study
D Renedial Investigation/Ri sk Assessnent (RI/RA) and Feasibility Study (FS)

In April 1982, an I AS was conducted at the Sewell's Point Naval Conplex, Norfol k Naval Base.
The 1AS identified 18 sites of concern with regard to potential contam nation. The CD Landfl|
(Site 6) was included as a potential area of concern. The | AS report, conpleted in February
1983, docunented the disposal of ash and spent blasting grit at the site. Based on the I AS
findi ngs, surface water and sedi ment were sanpled quarterly and then sem -annually from 1983 to
1985.

In 1987, a Confirmation Study identified erosion fromthe landfill surface and/or chenica
precipitation as two potential sources of cadm um contam nation in the sedi nent.

An ESI, conducted from February 1990 to June 1991, detected concentrations of cadm um iron
|l ead, and total organic hal ogens (TOX) in subsurface soils and sedi nent. Cadm um and | ead were
not detected in surface water

In 1992 a Limted Soils Study was conducted in the northwestern portion of the landfill in the
vicinity of the proposed Seabee Road. Analytical results of the study indicated total |ead and
cadm um concentrations in soils; however, no sanpl es exceeded the Virginia Departnent of Waste
Managenent (VDWW action levels for TCLP-1ead or TCLP-cadm um

The results of the previous investigations guided the scoping of the R, perforned in 1993/ 1994.

The RI was conpleted in three separate rounds of sanpling. Soil, sedinent, groundwater, and
surface water sanples were collected. The results of the Rl are presented later in this
docunent, and this information was used as the basis for the FS, conpleted in 1996, that
identified and eval uated potential remedial alternatives for the site



2.2.3 Enf or cenent Actions

Based on reviews of the ESI, the Virginia Depart of Environmental Quality (VADEQ notified the
Navy on June 5, 1992 of a proposed Enforcenent Order addressing concerns that hazardous waste
had been di sposed at the site. VADEQ was concerned that the site was not in conpliance with the
Virgi nia Hazardous Waste Managenent Regul ati ons (VHWR). The Navy and VADEQ net on

August 4, 1992 to discuss the proposed enforcenent action. The Navy responded to the proposed
enforcenent action on August 18, 1992 stating the Navy's position to address the entire site as
part of the Naval Bases' Installation Restoration program (I RP), and provided supporting

rati onal e and docunentati on. The VADEQ resci nded the enforcenent action on Decenber 9, 1992
based on the August neeting and the Navy's position to study the entire site under the IRP.

The Naval Base Norfol k was placed on the National Priorities List (NPL) on April 1, 1997.
2.2. 4 H ghlights of Comunity Participation

The Final RURA (Decenber, 1995), Final FS (July 1996), as well as the Final Proposed Renedi al
Action Plan (PRAP) (June 1998) for QU 2 at the CD Landfill Site have been rel eased and nade
avail able to the public in the Admnistrative Record at the Kirn Menorial Branch of the Norfolk
Public Library in Norfolk, Virginia and at infornmation repositories maintained at the Larchnont
and Mary Pretl ow Branches of the Norfolk Public Library and the Naval Station Library.

The notice of availability of the RI/RA and FS was published in the Virginian Pilot on July 15,
1996.

A public comment period for these docunents was held fromJuly 15, 1996 to August 15, 1996.

A notice of availability of the Final PRAP was published in the Virginian Pilot on June 5, 6,

and 7, 1998. No witten comments were received during the comment period. A public neeting was
conduct ed on Wednesday, June 24, 1998 at the Naval Base Environnental O fices (Building N 26).
No one fromthe local community attended the neeting and no comrents or questions were raised.

2.3 Scope and Rol e of Response Action at QU 2

Previ ous waste di sposal practices at the CD Landfill have inpacted soil, groundwater, and
surface water at the site. The selected renedy identified in this ROD addresses all contan nated
nmedi a of concern at the site as identified in the Rl and FS Reports, and conprises the overall
cleanup strategy for the site. The selected remedy for these nedia are identified and the
rationale for their selection is described in Section 2.7.

The sel ected renedy will reduce the potential risk to human health and the environnent
associated with the surface/subsurface soils, groundwater, and surface water. The renmedy will
provi de effective source control and substantially reduce the potential for mgration of
contam nation. The renedy includes the installation of an i nperneable cap that neets the
requirenents of the Virginia Solid

Waste Regul ations for industrial waste landfills. The cap will reduce exposure to contam nants
at the site and will reduce infiltration into the landfill. A groundwater/surface water
nmonitoring programw || track mgration of groundwater contam nation to ensure that the
contami nation is not mgrating past the site boundary.

The remedy is consistent with the long-termrenedial goals for soil and groundwater at the CD
Landfill. The renedial action will reduce the threat of hunan exposure to potenti al
contami nation in soils and groundwater. The action will also mnimze the novenent of potential



contami nants fromsoils to the groundwater and surface water. The cap will prevent the exposure
of surface soils to ecol ogical receptors. Goundwater nonitoring will track the mgration of
shal | ow groundwater toward site boundaries. Institutional controls will prevent the future use
of the Yorktown Aquifer as a potable water source at the site

The selected renmedy is expected to conply with applicable, or relevant and appropriate
requirenents (ARARs) and "to be considered" (TBC) requirenents. ARARs and TBC requirenents are
federal and state environnmental statutes that are either directly applicable or are considered
in the devel opnent and evaluation of renedial Alternatives at a particular site. (See Appendix B
for a listing of ARARs.)

2.4 Summary of Site Characteristics

This section provides a summary of the features of the site, and of the nature and extent of
soil, groundwater, and surface water contamination at the site

The fill materials encountered at the CD Landfill consist of netal, plastic, glass, wood and
concrete debris, blast furnace cinders, wiring and m scell aneous construction rubble with a
primary soil matrix of silt or sand. Distinguishing soil cover fromsurficially deposited fil
material was difficult as each consisted of silt and sand. Fill naterial was generally
encountered at or near ground surface to depths of between 3.5 and 12.0 feet bel ow ground
surface (bgs) and tends to increase in thickness fromwest to east, indicating a gradua

t opographic | ow existed in the eastern portion of the site prior to landfilling operations. In
addition, shallow fill was encountered north of the northern drainage ditch possibly due to past
rail yard activities

Surface Water - Surface water at CD Landfill is primarily accormodated by two drai nage ditches
located at the northern and southern boundaries which nerge at the eastern end of the site. Both
ditches, (unlined and heavily sedinented) were constructed to facilitate runoff of surface water
fromthe landfill area. Surface water in the ditches is conveyed to the Bousch Creek drainage
channel which eventually enpties into Wl Il oughby Bay. Due to the proximty of this area to

W I | oughby Bay and the low relief of the |and surface, the remant tributaries of Bousch O eek
are tidal throughout the Base. However, the drainage ditches bordering the CD Landfill are not
tidal except in the imediate vicinity of the confluence with the Bousch Creek drai nage channel
Surface water fromthe Naval Exchange parking area (located just northwest of the site) is
directed via a stormsewer to the northern drai nage ditch

G oundwat er - The Col unbia (watertable) Aquifer and, to sone extent, the underlying Yorktown
Aquifer are the primary aquifer systens of concern at the CD Landfill Site. The Col unbia Aquifer
inthe vicinity of the site is generally not suitable for potable (drinking water) use because
of high concentrations of iron, manganese, and total dissolved solids, as well as |ow pH (Il ess
than 6). The deeper Yorktown Aquifer is generally suitable for potable uses, except near tida
wat ers, where the water can be brackish in quality.

Shal | ow groundwater is present as an unconfined aquifer with a water |evel ranging from
approximately four to six feet bgs within the fill material. The aquifer extends about 25 to 30
feet to a confining clay unit (if present). Shallow groundwater within the fill tends to foll ow
the historical (now subsurface) |and contours. G oundwater novenent across the site, in general
appears to be to the northeast, but tends toward the direction of flowin the drainage ditches
bordering the northern and eastern portions of the site in the imediate vicinity of the

di tches. The nmaxi num esti nated groundwater flow velocity for the central portion of the site was
calculated to be 3.5 feet per year. The maxi num esti nated groundwater flow velocity forthe
northeastern/eastern portion of the site was calculated to be 17.5 feet per year. The difference



in groundwater flow velocity is based on the inconsistency of groundwater gradients throughout
the site.

Based on regional information, it is believed that deeper groundwater in the Yorktown Aquifer
flows in a nore northerly direction towards the Elizabeth River and WI I oughby Bay. Because the
primary concern of the Rl was to characterize groundwater conditions in the Col unbia Aquifer
site-specific data was not generated to confirm deep groundwater flow direction, as only one
well was installed into the Yorktown Aquifer. However, based on infornation generated during the
Rl for the Canp Allen Landfill site, |ocated approximately 4,500 feet to the southeast, the
Yorkt own Aquifer is separated fromthe water table aquifer by a sem-confining clay unit. This
|l eaky condition primarily is due to the presence of a breach and/or ineffective (poorly

devel oped) portions of the confining clay unit at the base of the Col unbia G oup. The breached
or ineffective portions allow for the downward mgration of constituents. Average groundwater
flow velocities in the Yorktown Aquifer range fromapproxinately 0.001 to 0.08 feet/day.

The Yor kt own Formati on underlies the Colunbia Goup, and is characterized by coarse sand
gravel, and abundant shell fragments. Regionally, the Yorktown Formati on ranges in thickness
from300 to 400 feet. In the vicinity of the site, the Yorktown was encountered at depths of 40
and 60 feet bel ow ground surface (bgs). However, thickness of the Yorktown was not determ ned
during the renedial investigation

Wetl ands - No federal or state regul ated wetl ands have been identified at the site.

Ecol ogy - The area around the CD Landfill is largely urban, and few natural resources are
present. Areas of underbrush, narrow wooded strips, and opportunistic wetlands (established
along the ditches) are | ocated adjacent to the landfill.

2.4.1 Sour ces of Contam nation

Based on the available information and anal ytical data, the major disposal area for the CD

Landfill appears to be the central and eastern portions of the site, probably extending
sout heastward into the NAS glide path (See Figure 2-2). The geophysical investigation conpleted
during the R indicated netal disposal in the eastern portion of the landfill and isolated areas

in the northern, northwestern and sout hwestern sections of the site. However, no "hot spots"
(discrete areas of contam nated soil) were identified

2.4.2 Description of Contam nation

Based on site history, previous investigations and R findings, contam nation from prior

di sposal practices at the CD Landfill Site has inpacted surface soil, subsurface soil, sedinent,
surface water, and groundwater (water table and potentially the Yorktown Aquifer systens). In
general, the prinmary contam nants of potential concern (COPCs) are several inorganic
constituents, and to a | esser extent, specific volatile organic conpounds (VQOCs), semivolatile
organi ¢ conpounds (SVQCs), pesticides, and pol ychl ori nated bi phenyls (PCBs).

As part of the Rl chemicals detected in QU 2 soil, groundwater and surface water were conpared
to applicabl e Federal and Commonweal th of Virginia criteria and/or standards, and a prelimnary
list of COPCs was identified. The follow ng brief summary of the nature and extent of

contami nation focuses on the primary COPCs associated with site soil and groundwater and is not
intended to address all results in detail. A qualitative summary of the COPCs for each nediumis
presented in Table 2-1

Specific summary tables for each nedium surface soil, subsurface soil, surface water, and
groundwat er, are presented in Appendix C



Surface Soil - Analytical results indicate surficial soil to be nomnally inpacted by di sposa
activities. Inorganics and organics were detected site-w de; however, the concentrations were
low and, with the exception of several inorganics, generally do not exceed risk-based
concentrations for human health. The exceptions include | ead and arsenic, which were detected in
one surface soil sanple at 1,040 nmilligrams per kilogram (ng/kg) and 34.9 ng/ kg, respectively.

Subsurface Soil - Analytical results indicate subsurface soils to be inpacted by disposa
activities.

As anticipated, based on the site disposal history, inorganic contamnation is wdely
distributed over the site, and at least to the water table. In general, concentrations do not
exceed risk-based concentrations except at specific |ocations

Surface Water - Results indicate various inorganic and pesticide constituent concentrations
exceedi ng Federal Anmbient Water Quality Criteria and Virginia Water Quality Standards, referred
to in the ecological risk assessnent as surface water screening |levels (SWALs).

Shal | ow Groundwat er (water table) Aquifer - At sone |ocations, inorganics were detected in
shal | ow groundwat er at |evels exceedi ng Maxi mnum Contam nant Levels (MCLs), Virginia

G oundwater Quality Standards, and Virginia Drinking Water Standards. Water quality data were

al so observed at levels in excess of MCLs and Virginia Water Quality Standards. El evated netals
concentrations in unfiltered sanples fromshallow nmonitoring wells may be the result of
turbidity (i.e., suspended solids) in the wells rather than actual |eaching of contam nants from
the soils to groundwater. No clear trends or plumes associated with inorganics are evident.

Radi onucl i des were al so observed at levels in excess of the MCL and Virginia Water Quality

St andards. However, the presence of radionuclides appears to be indicative of natural origin.

Chl or obenzene was detected in one shallow well at a concentration significantly above the ML,
but appears to be of relatively limted extent in the extreme eastern portion of the site. Wile
shal | ow groundwat er contam nati on does not appear to be inpacting surface water |eaving the
site, the SVOC 1, 4-di chl orobenzene was al so detected in MVO5A, and in two surface water sanples
(SWO08 and SW12) collected fromareas near MNO5A. This may indicate that, at certain tinmes,
groundwat er may be di scharged to the drainage ditches along the eastern portion of the site.

Deep Groundwater (Yorktown) Aquifer - Mnitoring wells MV03B and MVO5C at the site

provi de data concerning the quality of groundwater in the Yorktown Aquifer. R sanpling results
fromthese two wells indicate that the Yorktown Aquifer has been marginally inpacted by the
landfill. No organic contam nants were detected in these wells during two sanpling rounds.
During Round 1, lead was detected in an unfiltered sanple at 16.9 micrograns per liter (lg/L),
whi ch slightly exceeds the MCL of 15 Ig/L. However, the Round 2 total |ead concentration was
only 1.4 Ig/L, and no |l ead was detected in the filtered sanples collected fromeither sanpling
round. Iron and nanganese concentrations exceeded secondary MCLs; however, these constituents
may not be site-related and may be a result of turbidity in the wells caused by well bailing
duri ng sanpling.

2.4.3 Contami nant M gration

The COPCs identified at the CD Landfill consist of inorganics in surface and subsurface soil,
and groundwater. VOCs and SVOCs were al so detected in groundwater and surface water. These
COPCs nay present risks to human and ecol ogi cal receptors. These contam nants are expected to
mgrate via surface runoff or through the soils by dissolution to groundwater, and transport by
groundwater to receptors in surface water and sedinment. Installation of a landfill capping
systemw |l mnimze the potential for surface water runoff of contam nants, and the
infiltration and transport of contaminants into the underlying groundwater. Al though groundwater
at the site is currently not used for any purpose, contam nated groundwater could pose a human



health risk if utilized as a drinking water source under a future residential use scenario. By
inplenenting institutional controls and | ong-termnonitoring, an eval uation of groundwater
quality and mgration can be devel oped over tine to ensure protection of human health

2.5 Summary O Site Risks.

The public health and ecol ogi cal risks associated with exposure to contam nated nedia within the
CD Landfill Site were evaluated in the RI/RA Report. The public health baseline risk assessnent
eval uated and assessed the potential public health risks which might result under current and
potential future | and use scenarios. It should be noted that the Navy has no plans for changing
the land use of the site fromits present status as landfill area. An ecol ogi cal eval uation al so
was perforned and addressed the ecological integrity at the CD Landfill Site. A summary of the
public health and ecol ogical risks associated with the site are surnmarized bel ow.

2.5.1 Sunmmary of Human Heal th Ri sks

The National G| and Hazardous Substances Pollution Contingency Plan ("NCP') established
acceptabl e |l evel s of carcinogenic risk for Superfund sites ranging fromone excess cancer case
per 10,000 peopl e exposed to one excess cancer case per one mllion people exposed. This
translates to a risk range of between one in 10,000 and one in one mllion additional cancer
cases. Expressed as scientific notation, this risk range is between 10 -4 and 10 -6. Renedi al
action is warranted at a site when the cal cul ated cancer risk |evel exceeds 10 -4. However
since EPA's cleanup goal is generally to reduce the risk to 10 -6 or |ess, EPA also recommends
action where tile risk is within the range between 10 -4 and 10 -6

The NCP al so states that sites should not pose a health threat due to a non-carcinogenic, but

ot herwi se hazardous, chenical. EPA defines a non-carcinogenic threat by the ratio of the

contam nant concentration at the site that a person may encounter to the established safe
concentration. If the ratio, called the Hazard Index (H), exceeds one (1.0), there may be
concern for the potential non-carcinogenic health effects associated with exposure to the
contami nants. The H identifies the potential for the nost sensitive individuals to be adversely
affected by the non carcinogenic effects of contam nants. As a rule, the greater the val ue of
the H above 1.0, the greater the level of concern

Incremental lifetine cancer risks (ILCRs) and the potential to experience non-carcinogenic
adverse effects (i.e., central nervous systemeffects, kidney effects, etc.), as neasured by a
hazard index (H), were evaluated in the RI/RA Estimated increnental cancer risks were conpared
to the acceptable risk range of 10 -4 to 10 -6. The calculated H was conpared to the threshold
val ue of one. The baseline risk assessnent eval uated potential risks which mght result under
the followi ng | and use scenari os:

D CQurrent Mlitary Personne
D CQurrent/Future Adult and Child Trespassers
D Future Cvilian Wrkers using Shall ow G oundwat er for Nonpotable Use
D Future Cvilian Wrkers using Deep Goundwater for Nonpotable Use
D  Future Construction Wrkers
D Future On-site Residents using Shall ow G oundwater for Potable Use
D Future On-site Residents using Deep Groundwater for Potable Use
The risk assessnent indicates that past practices at the CD Landfill Site have contam nated

certain media to the extent that they pose a potential threat to human health only under certain
potential future | and use scenarios. Although future residential use scenarios are unlikely at
the site, they have been incorporated into the baseline conparisons. The results of the hunan
health risk assessnent for the vari ous exposure scenarios are sumari zed bel ow.



Current Mlitary Personnel

The current mlitary personnel risk scenario was evaluated for mlitary personnel stationed at
the Naval Base who may contact surface soil and surface water at the site. The scenari o was
based on an exposure duration of 4 years, which is the typical assignnment period for the
mlitary. Table 2-2 shows the results of this scenario. Results indicate that there are no
unacceptable risks to current mlitary personnel posed by any of the contami nated nedia (i.e.
surface soils and surface water) at the CD Landfill Site

Current/Future Adult and Child Trespassers

For the current/future adult and child trespasser scenario, it was conservatively assuned that
adults and ol der children (ages 7-15 years old), who live in the vicinity of the site, may
trespass onto the site and becone exposed to site surface soil and surface water. This scenario
i s considered conservative since the trespasser access is restricted by a chain-link fence that
encl oses the CD Landfill area. As shown on Table 2-3, results indicate that cancer risks are
within the acceptable range of 10 -4 to 10 -6 and the Hazard Index is |ess than 1.0.

Future Gvilian Wrkers using Shall ow G oundwat er for Nonpotable Use

Thi s exposure scenari o was eval uated for potential future civilian workers using shall ow
groundwat er for nonpotabl e uses such as | awn watering and vehicl e washi ng. Each of the shall ow
groundwat er COPCs was detected in only one nonitoring well; therefore, all evaluation of dernal
contact with these constituents represents an extrenely conservative exposure scenario. As shown
in Table 2-4, shallow groundwat er poses a potential unacceptable risk to hunan heal th through
dermal contact, for which the total ILCRis 9.1 x 10 -4 and H is 3.8. PCB Arocl or 1260

detected in the shallow groundwater is the greatest contributor to the cancer risk, and

chl orobenzene is the prinmary non-carcinogen responsible for the elevated H value. It should be
noted that Aroclor 1260 was only detected in one nonitoring well at a concentration of 0.12 Ig/L
in sanpling round 2.

Future Gvilian Wrkers using Deep Goundwater for Nonpotable Use

This exposure scenario was eval uated for potential future civilian workers using deep
groundwater (i.e., Yorktown Aquifer) for nonpotable uses such as |awn watering and vehicle
washi ng. As shown in Table 2-5, the total ILCRis only slightly above the acceptable risk range
at 1.2 x 10 -4, and the Hazard Index is 0.43.

Future Construction Wrkers

This exposure scenari o was eval uated for potential construction workers who may contact surface
and subsurface soils during any future excavation and construction activities performed at the
site.

As shown in Table 2-6, the ILCRis within the acceptable risk range of 10 -4 to 10 -6 and the
Hazard Index is 5.8, which exceeds the acceptable |evel of 1

Future On-site Residents using Shall ow Groundwat er for Potable Use

Thi s exposure scenari o was eval uated based on the unlikely scenario that tile landfill would be
used as a residential area in the future and that shall ow groundwater woul d be used as a potable
wat er source. As shown in Table 2-7, the total |ILCR exceeds the acceptable range at 1.6 x 10 -3
(adults) and 7.9 x 10 -4 (children), and the H is 17 for adults and 51 for children



Consi dering a potabl e groundwat er use scenario, shallow groundwater contributes the majority of
the risk presented, including a carcinogenic risk of 1.2 x 10 -3 for adults and 5.2 x 10 -4 for
children and a H of 12 for adults and 30 for children through dernmal contact and ingestion
Manganese was the greatest contributor to the risk associated wi th groundwater ingestion, and
Aroclor 1260 was the greatest risk driver for dernal contact.

Future On-site Residents using Deep Goundwater for Potable Use

This exposure scenario is identical to the previously described residential scenario with the
exception that deep groundwater (Yorktown Aquifer) would be used as a potable water source.

Al though the total risk fromsoil, surface water, and groundwater exceeds EPA's acceptabl e

| evel s under a potabl e use scenario, deep groundwater woul d not pose a carcinogenic risk (no
carcinogens identified in groundwater) and the H would be less than 1.0 (See Table 2-8).

2.5.2 Sunmmary of Ecol ogi cal Eval uation

In addition to the human health risks identified for the CD Landfill, an ecol ogical risk
assessnent (ERA) was al so conpleted as part of the RI/RA Report. The ERA considered the sane
nmedi a as the human health risk assessnent: soils, surface water (fromsite drai nage ditches),
sedi nents, and groundwater. The Deci sion Docunent for QU 1 summari zed the ecol ogical risks
presented by the site sedinents, and a separate renedial action is in process for site

sedi ments. Therefore, site sedinments are not included in this section

The ERA eval uated and anal yzed the results frorn the R, including sanpling and chenica

anal ysis of the nedia of concern. Potential ecological receptors were determ ned from
observations during the RI, and froma habitat evaluation that was conducted to identify
potential aquatic and terrestrial ecological receptors. Contam nants detected in these nmedia
were evaluated to determine if they posed a risk to either aquatic or terrestrial receptors.

Quantifying an ecological risk for all contamnants identified can distract fromthe dom nant
risk driving contam nants at the site. Therefore, the overall list of identified contam nants
was reduced to a list of COPCs. The COPCs are site-related contam nants used to estinate

ecol ogi cal exposures and potential adverse effects on the site receptors. The following criteria
were used in sel ecting COPCS:

D Hi storical Information - contaminants that were not related to the site, such as
cal cium nmgnesium potassium and sodi umwere not retai ned as COPCs.

D Preval ence (frequency of positive detections) - contam nants that were detected in
five percent or |less of the sanples were not retained as COPCs.

D Toxicity - several of the contami nants detected were preval ent, but their inherent
toxicity to ecological receptors was | ow, therefore, they were not retained as
COPCs.

D Conparison to Federal and State criteria - this includes State Water Quality
Standards (WQS) for surface water; USEPA Region |IIl Surface Water Screening
Level s (SWBLs), and Surface Soils Screening Levels (SSSLs). These standards or
criteria are also based on the toxicity of the contan nant.

D  Conparison toFieldand Laboratory Bl ank Data - common | aboratory contam nants
were not retained as COPGCs.

Surmmaries of the ecological risks to aquatic or terrestrial receptors are presented on the



foll owi ng page

Aquatic Risks - Potential ecological risks to aquatic receptors were eval uated based on

anal ytical data fromboth surface water and groundwater sanples. For both nedia, a list of COPCs
was determ ned by conparing the concentration of the COPC to the SWeLs (SWBLs have been

devel oped for both acute and chronic toxicity). A contamnant with a concentration that exceeded
the SWAL was retained as a COPC. Wien eval uati ng the inorganic contam nant data, both total and
di ssol ved concentrati ons were considered. However, it is generally accepted that only the

di ssol ved fraction of an inorganic is bioavailable to aquatic receptors.

After a COPC was identified, the risk characterization of that contam nant was estinated. The
ri sk characterization evaluated the |ikelihood of adverse effects that nmay occur as a result of
exposure to a contamnant. This evaluation was based on a cal cul ated Quotient Indices (Q),
which is the ratio of the actual contam nant concentration in the surface water or groundwater
sanple to the respective SWBL. A Q that exceeded a value of 1 indicates that exposure to a
contami nant could potentially cause adverse effects to the receptor

A summary of the aquatic risks indicates that the Q for total dieldrin, 4,4'-DDD, and 13 of the
i norgani cs exceeded the recommended | evel of "1". However, only five of tile dissolved
inorganics had Qs that exceeded "1" (copper, cobalt, iron, nmanganese, and nickel), and the
concentrations of these were several orders of magnitude | ess than the total concentrations for
nost of the contamnants. This is significant in that, primarily, it is only the dissolved
fraction of inorganics that is bioavailable to aquatic receptors

Dieldrin and 4,4'-DDD nay cause a noderate risk to aquatic receptors via toxicity. The source of
the pesticides at this site was nost likely fromyears of surface applications of pesticides for
the control of pests/vermn during landfilling operations.

Cobal t, copper, and nickel only slightly exceeded their respective SWLs; therefore, there is a
slight potential risk to aquatic receptors fromthese contam nants. Potential risks to aquatic
life fromiron are expected to be high, and iron increases in concentration in the dowstream
sanples. Iron nay be site-rel ated

Sore of the contam nants detected in the surface water have a high potential for bioaccumul ating
in biota (i.e., pesticides, PCBs, and some inorganics). Therefore, there is the potential for
sone aquatic and terrestrial receptors to becone exposed to contam nants that have

bi oaccunul ated in the biota.

Terrestrial Risks - Several inorganics, and a few organics, were detected at concentrations in
the surface soils above the SSSLs. There are sone small areas of underbrush, narrow wooded
strips, and wetlands |ocated on site. Therefore, potential adverse inpacts to terrestrial flora
and fauna nmay be possible. However, the terrestrial environment appeared to be unaffected by
site contam nants based on visual observations. Gross effects of contamination (i.e., death or
illness of wildlife, vegetative stress) were not observed. A though the terrestrial study was
qualitative only, habitats appeared to be diverse and included species to be expected,
particularly in an urban environnent.

Threat ened and Endangered Species - No federal or state endangered or threatened species are
expected to be present at the CD Landfill Site. The peregrine falcon has been sighted near Canp
Al len, which is |ocated southeast of the CD Landfill site. There is a low potential that the
falcon will be feeding on fish in the drainage ditches at the site, since the ditches are not

| arge enough to support a significant fish popul ation. Therefore, the risk of potential inpacts
to threatened or endangered species fromcontam nants associated with the CD Landfill is very
smal |



Wetl ands - No federal or state regulated wetlands were identified at the site.

2.6 Description of Aternatives
A detail ed analysis of the possible renedial alternatives for tile soil, sedinent and
groundwater at the CD Landfill Site was conducted as part of the FS Report. The detail ed

anal ysis was conducted in accordance with the USEPA docunment entitled "Quidance for Conducting
Remedi al Investigations and Feasibility Studies under CERCLA' and the NCP. Based on the results
of this analysis, the Navy is proceeding with a renedial action for sedinents at the site which
was presented in a separate decision docunent for sedinments, which was categorized as QU 1. A
summary of the renedial alternatives evaluated for QU 2, soil and groundwater, is presented

bel ow.

2.6.1 Soil Renedial Aternatives

The prinmary contam nants of concern in soils are benzo[a] pyrene, dieldrin, and various
i nor gani cs.

The followi ng four renedial alternatives were considered for site soils:
D Alternative SO 1: No Action

D Aternative SO-2: Institutional Controls

D Aternative SO-3: Solid Waste Landfill Cap with Institutional Controls and Post
C osure Groundwat er Nonitoring

D Aternative SO 4: Hazardous Waste Landfill Cap with Institutional Controls

Descriptions of these renedial alternatives, as well as estimated alternative costs, are
provi ded bel ow.

Alternative SO 1. No Action
Description: No action would be taken to renediate soils or to restrict site access.
Cost: The estinated costs of Alternative SO 1 are as foll ows:
D Capital: $0
D Annual operation and nai nt enance: $5, 000
D Net present worth (30-year): $15, 400
Alternative SO 2: Institutional Controls
Description: Under this alternative, the Navy would inplenent several institutional controls to
limt site access and restrict site use. Controls would be inplenented on the landfill site

itself and drai nage ditches | ocated on and adjacent to the landfill and within any fenced area.

The Navy would conmmit to the following |land use restrictions to protect the integrity of the
landfill cover and to limt exposure due to the continuing presence of solid waste at the site:

D The Navy would allow no future residential devel opnent on the site;



The Navy woul d all ow no use of shall ow groundwat er, potable or nonpotabl e
underlying the site for any purpose except for nonitoring

The Navy woul d all ow no public access to the site

The Navy woul d not take or allow any other action that would disturb the integrity
of the landfill cover or disturb the function of the nonitoring systens.

The Navy would i nplenent the followi ng institutional controls to ensure that the above
limtations are properly and effectively carried out:

D

The Navy woul d maintain the existing fences and gates at the site to limt access to
the fornmer landfill. The Navy also would install warning signs at each gate entrance

to indicate that solid waste is buried at the site.

The Navy woul d note the changes and restrictions associated with the site in the
next revision to the Naval Base Norfol k Master Plan. The Master Plan is a

conpr ehensi ve pl anni ng docunent consulted by both Naval Base personnel and the
Atlantic Division, Naval Facilities Engineering Conmand when naki ng on-base

pl anni ng, devel opnent and construction decisions. The Master Plan would identify

a land use category for the site that would prohibit residential use of the area as
wel |l as any invasive construction activities. The Master Plan would reflect the

| ocation and di nensions of the site, the |location of any fencing, signs and
nmonitoring wells, and would incorporate the |and use restrictions stated above.

The Naval Base Norfol k real property file and any base pl anning nmaps or other
docunents naintained at the base and the Atlantic D vision, Naval Facilities

Engi neeri ng Command al so woul d be revised to note the | and use restrictions
established for Iand conprising the site and to cross reference these restrictions
in the Naval Base Norfol k Master Pl an.

The Navy woul d provide the general public with notice of the past use of the site
and information on land use restrictions to be inplenented by taking the follow ng
actions:

D Preparing a survey plat that indicates the location and di mensions of the
site and the location of all nmonitoring wells. The survey plat also would
state that use of the site is limted as stated above. The Navy woul d submt
the survey plat to the local recording authority.

D Recording a notation on real property docunents evidencing the United
States' ownership of the property on which the site is located that wll
notify interested parties that the site was previously used to nanage solid
wast e.

The Navy woul d conduct an annual inspections to insure that land use at the site
has renmi ned consistent with the restrictions inposed. Based oil these inspections
the Navy would certify to USEPA Region Il and to the Commonweal th of Virginia that
institutional controls are in place and operational

Note that Federal government entities are subject to extensive requirenents under CERCLA 120(h)
regarding cl eanup of real property to be transferred out of Federal hands. In addition to
conplying with statutory requirenents, to insure that the above | and use restrictions are



adhered to if the Navy or the United States relinquishes control or disposes of the property on
which the site is situated, the Navy commts to taking the following future actions:

D If the property on which the site is located is transferred to another Federa
governnent entity, the Navy would insure that the institutional controls described
above will remain in effect after the transfer. Transfer documents woul d
specifically require continued inplenmentation of |and use restrictions and woul d
i npose upon the transferee Federal governnent entity the obligation to maintain the
fencing, warning signs and nonitoring well heads. The Navy woul d prepare a site
map that woul d be narked with the | ocation and di nensi ons of the forner |andfil
on the site and the location of fencing, warning signs and nonitoring wells, and
include this site nmap as an attachnent to the appropriate transfer documents. As
between the Navy and the Federal governnment transferee, any Navy obligations to
the transferee for continued responsibility for the transferred site woul d be nade
contingent on the transferee's adherence to the limtations on the use of the site
spelled out in tile transfer docunents and site nap.

D If the property on which the site is located is conveyed to a non-Federa
government entity, and the Navy is enpowered to di spose of the property directly,
The Navy woul d insure that the deed effecting such action contains an casenent or
covenantin favor of the U S. Governnment that will inpose the land use restrictions.
The Navy al so woul d prepare a survey plat, simlar to the site map described above
that reflects the existence of this deed and | and use restrictions that have been
i nposed on the site therein. Upon conveyance of the property, both the deed and the
survey plat would be recorded, and the Navy woul d make arrangenents to insure that
the integrity of the fencing, warning signs and nonitoring well heads are
mai ntained, as well as insuring that the land use restrictions are conplied with by
the grantee. As between the Navy and its transferee, any Navy obligation to the
transferee non-Federal entity for continued responsibility for the site would be
made contingent on the transferee non-Federal entity's adherence to the linitations
on the use of the site indicated in the site map and transfer docunents.

D If the property on which the site is located is conveyed to a non-Federal entity,
and the Navy is not enpowered to dispose of the property, the Navy woul d take al
steps necessary and pernmissible to ensure that the Federal entity disposing of the
property takes the steps outlined above, unless the property is renediated to
residential standards prior to such transfer

Cost: The estinmated costs of Alternative SO 2 are as follows:
D Capital: $ 1,000
D  Annual operation and nai ntenance: $4, 400
D Net present worth (30-year): $69, 000
Alternative SO 3: Solid Waste Landfill Cap with Institutional Controls and Post-d osure
G oundwat er Monitoring
Description: This alternative would include the construction of a capping systemthat neets the
closure requirenents of the Virginia Solid Waste Managenent Regul ati ons (VSWWR) for an

Industrial Waste Landfill (9 VAC 20-80-270E). This alternative would include:

D Construction of a capping systemover the entire 22 acre site (inclusive of the
permtted and un-permtted landfill areas). The capping systemwoul d be divided



into three sections or areas, with Seabee Road dividing the western portion of the
cap, and a drai nage ditch along the southeast corner separating the portion of the
cap constructed over the landfill area within the airfield runway approach fromthe
remai nder of the landfill. Seabee Road would remain intact along with its right-of-
way, and the capping systemshall be extended to the edge of the roadway. Access

to the site woul d be accommpdated via i nproved gravel roadways al ong the

perinmeter fencing, as shown in Figure 2-3

D Inplementation of institutional controls, as described under Alternative SO2, to
restrict access to the entire landfill and limt the site to non-residential use
Exi sting fencing and new fencing to be constructed (as shown on Figure 2-3) would
limt site access

D Initiating a shallow groundwater nonitoring programthat neets the requirenents
of Part D of 9 VAC 20-80-270. The groundwater nonitoring programw ||l neet the
Phase | nonitoring requirenents specified in Part D.5, which includes groundwater
quality paraneters and indicator paraneters. (Note that a separate groundwater
nonitoring program that is not related to the VSWWR requirenents, is proposed
for groundwater renedial alternative G¥#2). The nonitoring programwoul d start
after the cap is constructed, and woul d incl ude:

D Quarterly sanpling for one year (four consecutive quarterly sanpling
events), for the groundwater quality paraneters and groundwater
contam nati on indi cator paraneters.

D Sanples would be collected fromthe foll owing six existing groundwater
nmonitoring wells: MAI B, MA2B, MM3A MNW4A, MAD5B, and
MAD6B (shown on Figure 2-2); plus one additional nonitoring well to be
installed between MN2B and MND3A.

D After an analysis of the first year of groundwater nonitoring data, the
sanpling frequency woul d change to annual sanpling for the groundwater
quality paraneters, and sem -annual ly for the groundwater contam nation
i ndi cator paraneters

D In accordance with Part F of 9 VAC 20-80-270, the post-closure shall ow
groundwat er nonitoring shall be conducted for 10 years.

As allowed by Part E of 9 VAC 20-80-270, two options woul d be considered for this capping
alternative for the site. These options are as foll ows:

Alternative SO 3A Soil/Cay Capping System- This alternative would neet the requirenents of
Part E. 1., which includes:

D Construction of a final cover systemthat includes an infiltration |ayer that
contains a mnimum of 18 inches of earthen material, and with a hydraulic
conductivity less than or equal to the hydraulic conductivity of the subsoils
present, or a hydraulic conductivity no greater than 1 x 10 -5 cm per second
whi chever is |ess.

D Installation of an erosion control |ayer (topsoil) that contains a mninumof 6
inches of earthen material that is capable of sustaining native plant grow h.



Alternative SO 3B: Soil/Synthetic Flexible Liner Capping System- This alternative would neet
the requirenents of Part E.l.c., which includes:

D Installation of an infiltration layer that achi eves an equival ent reduction in
Infiltration as that provided by the 18 inches of earthen naterial. This
criteria would nost likely be net with the use of a synthetic flexible liner
system
D Installation of an erosion control |ayer (topsoil) that provides equival ent
protection fromwi nd and water as that provided by 24 inches of earthen
material, and is capabl e of sustaining plant growh.
Cost: The estinmated costs of this alternative are as follows:
Al ternative SO-3A
D Capital: $3,857,000

D Annual operation and nmintenance: $6, 400

D Net present worth (30-year): $3,981, 000

Al ternative SO-3B:
D Capital: $2,532,000
D Annual operation and nmintenance: $6, 400

D Net present worth (30-year): $2, 656, 000

Alternative SO 4: Hazardous Waste Landflll Cap with Institutional Controls

Description: This alternative would include the construction of a cover systemover the entire
landfill in accordance with 9 VAC 20-60-870. The cappi ng system woul d be divided into three
sections or areas, wth Seabee Road dividing the western portion of the cap, and a drai nage
ditch along the southeast corner separating the portion of the cap constructed over the |andfil
area within the airfield runway approach fromthe renminder of the landfill. Seabee Road woul d
remain intact along with its right-of-way; and the capping systemshall be extended to the edge
of the roadway

Site access woul d be accommbdated via i nproved gravel roadways al ong the perineter fencing.
Institutional controls, as described under Aternative SO 2, would al so be inpl enented under
this alternative to restrict access to the landfill and limt the site to non-residential use
Exi sting fencing and new fencing to be constructed would limt site access.

The estimated costs of this alternative are as foll ows:

D Capital: $5,916, 500

D  Annual operation and nai ntenance: $4, 000



D Net present worth (30-year): $5,978, 000
2.6.2 G oundwat er Renedial Alternatives

Three groundwat er renedial alternatives were devel oped and evaluated for the CD Landfill Site.
As noted previously, surface water has al so been included under the groundwater category for
purpose of alternative devel opnent and eval uation. The three groundwater renmedi al alternatives
i ncl ude:

D No Action
D Institutional Controls with Monitoring

D Limted Goundwater Extraction/ Treatnent with Institutional Controls and
Moni t ori ng.

A brief description of each groundwater alternative, as well as the estinmated cost, is provided
bel ow.

Alternative GM1: No Action

Description: Under the No Action Alternative, no renedial action for groundwater would be
perforned at the CD Landfill Site.

Cost: The estinmated costs of Alternative G¥1 are as foll ows:
D Capital: $0
D  Annual operation and nai ntenance: $1, 000

D Net present worth (30-year): $15, 400

Alternative GM2: Institutional Controls with Monitoring

Description: Under this alternative, institutional controls would be inplenmented to restrict
access to the site and the use of groundwater at the site. These controls would be simlar to
those presented in Alternative SO 2 for soil, and would include prohibiting the installation of
wat er supply wells (for either potable or nonpotable use) on site. As stated in Alternative
SO 2, docunents would be recorded in the Gty of Norfolk property records indicating that the
site has been used to nanage solid wastes, and woul d include notations that would identify any
use restrictions which apply to the site, as a result of closure of the site.

A focused groundwater and surface water nonitoring programwoul d be inplenented to track trends
in contamnation at the site boundary. The programwould focus on nonitoring the mgration of
specific voltile and sem -vol atile organic contam nation fromshall ow groundwater to points
outside the site boundary, downgradient of MWO5A or in the drainage ditch near this point. In
addition, this nonitoring programwould include the contingent requirement to sanple the deeper
(Yorktown) aquifer, if contam nants are detected in the shallow aquifer. This nonitoring would
be performed in addition to the post-closure groundwater nmonitoring to be inplenented for the
soil renmedy, and would be limted to the scope presented bel ow. The nonitoring programwoul d be
structured to neet the overall intent of 9 VAC 20-80-270, Part D, and would include the

foll owi ng:



D Quarterly sanmpling and anal ysis for chl orobenzene and 1, 4-di chl orobenzene from
t he down-gradient well MNO5B.

D I f chl orobenzene or 1, 4-dichl orobenzene is detected in MVO0O5B, then a deep
groundwat er sanpl e shall be collected from MVO5C, and froma new nonitoring
well to be installed into the Yorktown aquifer, hydraulic down-gradient of the
landfill. These deep groundwater sanples shall be anal yzed for the sane
cont am nant s.

D Three surface water sanples will be collected (down-gradi ent of MVO0O5A), on a
quarterly basis

D Quarterly sanpling shall be conducted for two consecutive years. After this
period, if two consecutive sanpling events show that the concentrations of
chl orobenzene and 1, 4-di chl orobenzene are bel ow USEPA Region |1l Ri sk Based

Concentrations RBCs) of 39 Ig/L and 0.44 1/L, respectively, the Navy shall request
approval to elimnate this sanpling fromthe site post-closure nonitoring

Cost: The estinated costs of this alternative are as foll ows:
D Capital: $0
D Annual nonitoring: $8, 100
D Net present worth (30-year): $125, 000
Alternative GM3: Limted Goundwater Extraction with Institutional Controls and Mnitoring

Description: The objective of this alternative is to use groundwater extraction and treatnent
technol ogy, also referred to as "punp and treat", over a limted area near nonitoring well MV
O5A to contain shall ow groundwater, and to render it suitable for its nost |ikely potential
beneficial use (i.e., nonpotable use such as | awn watering and vehicl e washi ng).

Under this alternative, groundwater would be punped using three shallow (approxi mately 25 feet
deep) punping wells, |ocated near MNO5A, connected to a comon treatnent system Each well
woul d punp water at approximately 5 gallons per minute, for a total punping rate of about 15
gal | ons per m nute.

The conceptual treatnment systemdesign is based on a granular activated carbon (GAC) system for
renmoval of organic contaminants (primarily chlorobenzene). Sand and cartridge filters were
included in the treatnment systemfor renoval of suspended solids and inorganics to mnimze

cl ogging of the GAC units. Treated groundwater woul d be discharged into the existing on-site
drai nage ditch in accordance with effluent standards established in accordance with the Virginia
Pol | utant Di scharge Eli m nation System

This alternative would al so include the inplenentation of institutional controls at the site. As
with Alternative G¥2, controls would be inplenmented to restrict access to the site, and the use
of groundwater at the site. These controls would be sinmlar to those presented in Alternative
SO 2 for soil, and woul d include prohibiting the installation of water supply wells (for either
pot abl e or nonpotable use) on site. Wth respect to surface water at the site, the institutiona
controls and fencing woul d prevent potential future exposure to potential contam nants in the
surface water

A groundwat er and surface water nonitoring program as presented in Alternative GM2, would be



inplenented to track trends in contamnation at the site near MWO0O5A, and at |ocations
hydraul i cal | y downgr adi ent.

Cost: The estinated costs of this alternative are as foll ows:
D Capital : $954, 900
D Annual operation, maintenance and nonitoring: $97, 600
D Net present worth (30-year): $2,455, 000

2.7 Sunmmary of Conparative Analysis of Alternatives

In order to determine the preferred alternatives, the renedial alternatives for soil and
groundwat er (including surface water) presented in Section 2.6 were eval uated agai nst nine
evaluation criteria identified in the NCP at 40 C F.R Section 300.430(e)(9) and discussed in

t he USEPA publication entitled "Quidance for Conducting Renedial Investigations and Feasibility
St udi es under CERCLA."

A summary of the nine evaluation criteria is presented in Table 2-9.

Two of the nine evaluation criteria are state acceptance and conmmunity acceptance. Wth respect
to state acceptance, the VADEQ concurs with the preferred alternatives. However, based on new
information and/or public comments, the Navy, in consultation with USEPA and VADEQ nay

nodify the preferred alternatives or select other renedial alternatives than those presented in
the FS Report and this PRAP. The community acceptance criteria is assessed in the Responsiveness
Summary (Section 3.0 of this docunent).

The followi ng information summari zes and conpares the renedi al alternatives devel oped for soi
and groundwat er (including surface water) using the renmining seven evaluation criteria

2.7.1 Conparison of Soil Alternatives

Overall Protection of Human Health and the Environment: Wth respect to surface soils
Alternatives SO 3 and SO 4 woul d provide the greatest amount of overall protection. A though the
institutional controls noted in Alternative SO 2, would help to mnimze the chance for exposure
to potential contam nants, the solid waste or hazardous waste cappi ng systens woul d provide
added protection. The No Action Alternative, Alternative SO 1, is not protective of hunan health
and the environnent and therefore is not considered in the renminder of the analysis.

Wth respect to potential contam nation in subsurface soils, Alternative SO3 and 4 woul d
provi de the highest |evel of protection through formal institutional controls and installation
of a capping system Aternative SO 2 woul d provide protection through formal institutiona
controls, including land use restrictions, and mai ntenance of the existing landfill soil cover
and fencing.

Wth respect to groundwater protection, Alternatives SO 3 and SO 4, which include an inperneabl e
cover, would provide the greatest |evels of protection. These alternatives shoul d reduce
infiltration and thus reduce the anount of contam nant |eaching to groundwater. However, the
overal | effectiveness of either cap would be Iimted because the landfill is not lined with a

| owperneability material, and the groundwater is very shallow Aternative SO 2 would not

m nimze | eaching of potential contam nants fromsoil to groundwater. However, as previously
indicated, the threat of contam nants |eaching to groundwater nay be m ni nal



Conpl i ance with ARARs: Since the environnmental investigation and renedi ation of the CD

Landfill is being performed in accordance with CERCLA, ARARs (applicable, or relevant and
appropriate requirenments) were identified and considered for the soil alternatives. Summaries of
all the ARARs identified in the Final FS report are included in Appendix B to this docunment. The
purpose of identifying ARARs is to nake a CERCLA response action consistent with other pertinent
federal and state environmental requirenents. A summary of how the renmedial alternatives for
soil conply with the identified ARARs is presented bel ow

Alternatives SO 3 and SO 4 would neet all their respective federal and state ARARs:

D Alternatives SO-3 and SO 4 would neet all federal and state |ocation-specific
ARARs, including protection of floodplains, consideration of endangered species
habitats, natural preserve areas, and endangered plant and insect species.

D SO 3 and SO-4 would neet all state action-specific ARARs for the proper disposal
of solid or hazardous wastes generated during the construction of the landflll
cap.

D Alternative SO 3 would neet state action-specific ARARs for the design,
construction, nonitoring, and closure requirenents for a capping systemfor an
industrial waste landfill as required by the VSWWRs (9 VAC 20-80-270).

D SO 3 woul d neet the state chemical -specific ARAR addressing the presence, and
control of nmethane gas fromthe landfill (9 VAC 20-80-280). An eval uati on of
net hane gas requirenents woul d be addressed during the design of the capping
system

D SO 3 and SO-4 woul d neet state action-specific ARARs for the proper disposal of
solid or hazardous wastes generated during the construction of the landfill cap.

The remedy is expected to conply with all ARARS. There are no chemcal, |ocation, or action-
specific ARARs associated with Alternative SO 2.

Long-term Effecti veness and Pernmanence: Estimated risk levels for exposure to surface soils are
currently within acceptable | evels except that the hazard index for children is greater than
1.0. Therefore, Alternatives SO 3 and SO 4 woul d reduce potential human health risks by
preventing dernal contact or ingestion of contam nated surface soil.

A nunber of Renedial Action Cbjectives (RAGCs) for QU 2 were identified in the PRAP. Wth
respect to the first RAO for soils (prevent human exposure to potential contam nants within
subsurface soil and debris), Aternatives SO-3 and SO 4 woul d provide the greatest |evel of
long-termprotection through both institutional controls and installation of a pernmanent cap.

Wth respect to the second RAO for soils (mnimze novenent of potential contaminants fromsoils
and debris to groundwater and surface water), installation of a cap under Alternative SO 3 and
Alternative SO 4 would help to reduce infiltration and thus |eaching of potential contam nants
fromsoil to groundwater. However, as previously indicated, the effectiveness of either the
solid waste or hazardous waste cap would be |limted by the fact that the site is not underlain
by a | ow perneability liner and the depth to groundwater is very shallow Alternative SO 2 would
not provide any actions to mnimze | eaching of potential contamnants fromsoil to groundwater.
However, as previously indicated, the threat of contam nants |eaching to groundwater nay be

m ni mal .

Wth respect to the third RAO for soils, Alternatives SO 3 and SO 4 would mnimze direct



ecol ogi cal exposure to the surface soils; Aternative SO 2 would not prevent ecol ogi cal exposure
to surface soil.

Reduction of Toxicity, Mbility, or Volume: None of the soil renedial alternatives would
actively reduce the toxicity or volune of contam nants through treatnent. Sonme reduction may be
achi eved under these alternatives through natural processes, such as volatilization and

bi odegradati on.

Installation of a cap under Alternatives SO-3 and SO 4 would help to reduce the nobility of
potential contaminants in the soil, but the degree of reduction nmay be nargi nal because of the
absence of a confining layer and a very shal | ow groundwat er depth.

Short-term Effectiveness: Alternative SO 2 would not pose potential risks to human health or the
environnent during inplenentation. Construction of a cap under Alternatives SO 3 and SO 4 would
require extensive clearing, grubbing, and regrading activities that would disturb sone of the
landfill contents and potentially pose a risk to workers, nearby Base personnel, and the

envi ronnent .

I nmpl ementability: There are no nmajor inplenentability considerations under Alternative SO 2.
Alternatives SO 3 and SO 4 would be nore difficult to inplenent because of the |large area to be
capped (approximately 21.6 acres); the extensive clearing, grubbing,and regrading required; and
the necessary human health and environmental protection neasures. However, landfill capping is a
proven technol ogy, and there should be no difficulty in obtaining the required materials or a
qualified construction contractor.

Cost: The 30-year net present worth costs for the four alternatives are summari zed bel ow. Note
that two capping opti ons were considered for SO 3:

D Al ternative SO 1: $0

D Al ternative SO 2: $69, 000

D Al ternative SO 3A $3, 981, 000

D Al ternative SO 3B: $2, 656, 000

D Al ternative SO 4: $5, 978, 000
2.7.2 Conpari son of Goundwater Alternatives

Overall Protection: Alternative G¥3 woul d provide the highest level of protection since the
groundwat er extraction and treatnent systemwould contain and treat the chl orobenzene in the
shal | ow aqui fer and prevent it fromdischarging into one or both of the perineter drainage
di t ches.

Alternative GM2 woul d provide nore overall protection than would Alternative GM 1 through the
use of institutional controls and nonitoring. Alternative G¥#1, No Action, is not protective of
human health and the environnent and therefore is not considered in the remai nder of this
conpari son.

Conpl i ance with ARARs: Under Alternative GW¥2, surface water runoff fromthe site nmay not
conmply with Federal and Virginia Water Quality Standards, which are chenical -specific ARARs.
However, Alternative GNM2 would enabl e contam nant |evels in surface water and groundwater to
be nmonitored and conpared to federal and state water quality standards, federal MCLs, and state



PMCLs. Both Alternatives G¥2 and G¥3 woul d prevent potential future consunption of
groundwat er exceedi ng federal MlLs and state PMCLs through institutional controls.

There are no location-or action-specific ARARs associated with Alternative GWN2.

Alternative GM3 woul d neet the chem cal -specific ARARs covering the discharge of water from
a groundwater treatnment plant to a surface water. (i.e., the nore stringent or substantive
requirenents of the Cean Water Act NPDES di scharge regul ati ons [40CFR Sections 122.41-122.50];
the Virginia Pollution Discharge Elimnation Systemregulations [9 VAC 25-31-10 to 940] and
Virginia Water Protection Pernmt Regulations [9 VAC 25-210-10 to 260]; and the Virginia Water
Quality Standards [9 VAC 25-260-10 to 540]).

Long-term Effecti veness and Pernanence: Alternative GW¥2 woul d provide a pernmanent sol ution
through use of institutional controls to prevent future potential exposure to shallow
groundwat er and future potable use of the Yorktown Aquifer on site. Alternatives GM2 and GV 3
woul d include actively nmonitoring the migration of shall ow groundwater toward site boundari es,
and woul d al so include nonitoring for any di scharge of contam nated shal | ow groundwater to
surface water.

Alternative GM3 woul d be a pernanent |ong-termrenedy.

Reduction of Toxicity, Mbility, or Volume: Aternative GV¥2 would not actively reduce the
toxicity, mobility, or volune of contam nants through renedial actions. Sone reduction may be
achi eved under this alternative through natural processes, such as dispersion, volatilization,
and bi odegradation. Only Alternative GM¥3 would reduce the toxicity, nobility, and vol une of
contam nants through groundwater extraction and treatnent.

Short-term Effectiveness: Alternative G¥2 would not pose potential risks to human health or the
environnent during inplenentation. Alternative G¥3 would pose a risk to human health and the
environnent during installation of underground piping for the groundwater extraction system and
construction of the treatnent building foundation. Proper personnel health and safety procedures
and environnmental protection neasures (e.g., dust and erosion controls) would be used to
mnimze these risks.

I mpl ementability: There are no nmgjor inplenentability considerations associated with Alternative
GN¥2. Alternatives G¥2 and GN¥3 would involve adm nistrative actions as well as long-term
nmonitoring activities. Alternative G¥3 would be the nost difficult to inplenent but should not
pose any significant inplenentability concerns.

Cost: The 30-year net present worth costs for the three groundwater alternatives are presented
bel ow.

D Alternative GV 1: $0

D Alternative GV 2: $125, 000

D Alternative GV 3: $2, 455, 000
2.8 The Sel ect ed Renmedy

The sel ected renmedy for QU 2, contam nated soils, groundwater and surface water at the CD
Landfill Site is identified bel ow

Soil: Alternative SO 3B - Solid Waste Landfill Cap with Institutional Controls and Post-C osure



G oundwat er Monitoring

G oundwater: Alternative GM2 - Institutional Controls with Monitoring
A description of the selected remedy is presented bel ow.

2.8.1 Sel ected Soil Aternative

The sel ected soil remedy for QU 2 at the CD Landfill Site is Alternative SO 3B, the construction
of a solid waste landfill cap that neets the closure requirenments of the VSWWR (9 VAC 20-80-270)
for an industrial waste landfill, and the inplenentation of institutional controls.

The nmaj or conponents of the selected soil renedy are:

Landfill Capping System The Navy shall construct a landfill cap over the entire 22-acre
landfill, as shown on Figure 2-3. The capping systemshall be divided into three sections or
areas, with Seabee Road dividing the western portion of the cap, and a drainage ditch along the
sout heast corner separating the portion of the cap constructed over the landfill area within the
airfield runway approach fromthe eastern portion of the landfill cap. The cappi ng system shal
include the installation of an infiltration |ayer that achi eves an equival ent reduction in
infiltration as that provided by 18 inches of earthen naterial. These criteria shall nost likely
be met with the use of a synthetic flexible liner system the installation of an erosion contro
layer (topsoil) that provides equivalent protection fromw nd and water as that provided by 24
inches of earthen material, and is capable of sustaining plant growth. Seabee Road shall renain
intact along with its right-of-way, and the cappi ng systemshall be extended to the edge of the
roadway. Access to the site would be accomodat ed via i nproved gravel roadways al ong the
perineter fencing. Figure 2-4 shows a prelimnary cross-section of the cap

The design of the capping systemshall include an evaluation to determ ne the need for a nethane
gas collection system The Navy shall also devel op and inpl ement an operating and nmi ntenance
plan for the landfill site.

G oundwat er Monitoring Program The Navy shall initiate a groundwater nonitoring program

that neets the requirenents of Part D of 9 VAC 20-80-270. The groundwater nonitoring program
will neet the Phase | nonitoring requirenents specified in Part D.5, which includes groundwater
qual ity paraneters and indicator paranmeters. (Note that a separate groundwater nonitoring
program that is not related to the VSWWR requirenents, will be included in the sel ected
groundwat er renedy). The nonitoring programshall start after the cap is constructed, and shal

i ncl ude:

D Quarterly sanmpling for one year (four consecutive quarterly sanpling events), for
the groundwater quality paranmeters and groundwater contam nation indicator
par aneters.
D Sanmpl es shall be collected fromthe followi ng six existing groundwater nonitoring

well's: MM1B, MA2B, MAD3A, MN4A, MM5B, and MM6B (shown on
Figure 2-1); plus one additional nonitoring well to be installed between MN2B
and MND3A.

D After an analysis of the first year of groundwater nonitoring data, the sanpling
frequency shall change to annual sanpling for the groundwater quality paraneters
and sem -annual ly for the groundwater contam nation indicator paraneters



D In accordance with Part F of 9 VAC 20-80-270, the post-closure shallow
groundwat er nmonitoring shall be conducted for ten years
Land Use Restrictions: The Navy shall inplenent the following |and use restrictions to protect
the integrity of the landfill coverand to limt exposure due to the continuing presence of solid

waste at the site:

D

D

Institutiona

The Navy would allow no future residential devel opnent on the site

The Navy woul d all ow no use of shall ow groundwat er, potable or nonpotable
underlying the site for any purpose except for nonitoring

The Navy woul d all ow no public access to the site

The Navy woul d not take or allow any other action that would disturb the integrity
of the landflll cover or disturb the function of the nonitoring systens.

Controls: The Navy shall inplenment the following institutional controls to ensure

that the above limtations are properly and effectively carried out:

D

The Navy shall maintain the existing fences and gates at the site to limt access
to the former landfill. The Navy shall install warning signs at each entrance gate
to indicate that solid waste is buried at the site.

The Navy shall note the changes and restrictions associated with the site in the
next revision to the Naval Base Norfol k Master Plan. These changes shall identify
a land use category for the site that prohibits residential use of the area as
wel | as any invasive construction activities. The Master Plan shall reflect the

| ocati on and di nensions of the site, the location of any fencing, signs and
nonitoring wells, and shall incorporate the |land use restrictions stated above.

The Naval Base Norfolk real property file and any base pl anning nmaps or other
docunent s nami ntained at the base and the Atlantic D vision, Naval Facilities

Engi neeri ng Command shall be revised to note the |Iand use restrictions established
for land conprising the site and to cross reference these restrictions in the
Naval Base Norfol k Master Plan.

The Navy shall provide the general public with notice of the past use of the site
and information on land use restrictions to be inplenented by taking the follow ng
actions:

D Preparing a survey plat that indicates the |ocation and di mensi ons of the
site and the location of all nmonitoring wells. The survey plat shall state
that use of the site is limted as stated above. The Navy shall subnit the
survey plat to the local recording authority.

D Recording a notation on real property docunents evidencing the United
States' ownership of the property on which the site is located that shal
notify interested parties that the site was previously used to nanage solid
wast e.

The Navy shal |l conduct annual inspections to ensure that |land use at the site has
remai ned consistent with the restrictions inposed. Based on these inspections, the
Navy shall certify to USEPA Region Il and to the Commonweal th of Virginia that



institutional controls are in place and operational

Future Actions is Case of Property Transfer: In order to neet the extensive requirenents under
CERCLA 120(h) regarding cleanup of real property to be transferred out of Federal hands, and in
addition to conplying with statutory requirenents, the Navy commts to taking the follow ng
future actions if the Navy or the United States relinquishes control or disposes of the property
on which the site is situated

D If the property on which the site is located is transferred to another Federal
governnent entity, the Navy shall ensure that the institutional controls described
above remain in effect after the transfer. Transfer docunents shall specifically
require continued inplenentation of land use restrictions and woul d i npose upon
the transferee Federal governnment entity the obligation to naintain the fencing
warni ng signs and nonitoring well heads. The Navy shall prepare a site nmap that
shall be marked with the | ocation and di mensions of the former landfill on the
site and the location of fencing, warning signs and nonitoring wells, and include
this site map as an attachnment to the appropriate transfer docunents. As between
the Navy and the Federal governnent transferee, any Navy obligations to the
transferee for continued responsibility for the transferred site shall be nade
contingent on the transferee's adherence to the limtations on the use of the site
spelled out in the transfer docunents and site nap.

D If the property on which the site is located is conveyed to a non-Federa
governnent entity, and the Navy is enpowered to di spose of the property directly,
the Navy shall ensure that the deed effecting such action contains an easenent or
covenant in favor of the U S Covernnent that will inpose the |and use
restrictions. The Navy shall also prepare a survey plat, simlar to the site map
descri bed above, that reflects the existence of this deed and | and use
restrictions that have been inposed on the site therein. Upon conveyance of the
property, both the deed and the survey plat shall be recorded, and the Navy shal
nmake arrangenents to insure that the integrity of the fencing, warning signs and
nonitoring well heads are nmintained, as well as insuring that the | and use
restrictions are conplied with by the grantee. As between the Navy and its
transferee, any Navy obligation to the transferee non-Federal entity for continued
responsibility for the site shall be nade contingent on the transferee non-Federa
entity's adherence to the limtations on the use of the site indicated in the site
map and transfer docunents.

D If the property on which the site is located is conveyed to a non-Federal entity,
and the Navy is not enpowered to dispose of property, the Navy shall take al
steps necessary and permssible to ensure that the Federal entity disposing of the
property takes the steps outlined above, unless the property is renediated to
residential standards prior to such transfer

This selected soil renedy provides for the containnent of surface soil and waste materials at
the CD Landfill site, and provides a permanent solution by preventing both human and ecol ogi ca
future exposure to potential contam nation. The selected remedy will provide for long-term
reduction of |eachate generation and will reduce potential future contam nation of groundwater
beneath the site

2.8.2 Sel ected Groundwat er/ Surface Water Alternative

The sel ected groundwater renedy for QU 2 at the CD Landfill Site is Alternative GV 2,



institutional controls with nonitoring. The selected alternative shall include the

i npl enentation of a groundwater and surface nonitoring program |and use restrictions, and
institutional controls. The Navy shall inplenent the sane institutional controls as described
for the selected soil renedy (SO 3B). The maj or conponents of the selected soil renedy are:

G oundwat er Monitoring Program A focused groundwater and surface water nonitoring

program shall be inplemented to track trends in contam nation at the site boundary. The program
shall focus on nonitoring the mgration of specific volatile and sem -volatile organic

contam nation fromshall ow groundwater to points outside the site boundary, downgradi ent of MV
O5A or in the drainage ditch near this point. In addition, this nonitoring programshall include
the contingent requirenent to sanple the deeper (Yorktown) aquifer, if contam nants are detected
in the shallow aquifer. This nonitoring shall be perforned in addition to the post-closure
groundwat er nmonitoring to be inplenented for the soil remedy, and will be limted to the scope
presented bel ow. The nonitoring programshall be structured to neet the intent of 9 VAC
20-80-270, Part D, and shall include the follow ng:

D Quarterly sanmpling and anal ysis for chl orobenzene and 1, 4-di chl orobenzene from
t he down-gradient well MNO5B.

D I f chl orobenzene or 1, 4-dichl orobenzene is detected in MVO0O5B, then a deep
groundwat er sanpl e shall be collected from MVO5C, and froma new nonitoring
well to be installed into the Yorktown aquifer, hydraulically down-gradi ent of the
landfill. These deep groundwater sanples shall be anal yzed for the sane
cont am nant s.

D Three surface water sanples shall be collected (down-gradi ent of MVO5A), on a
quarterly basis

D Quarterly sanpling shall be conducted for two consecutive years. After this
period, if two consecutive sanpling events show that the concentrations of
chl orobenzene and 1, 4-di chl orobenzene are bel ow USEPA Region |1l Ri sk Based

Concentrations (RBCs) of 39 Ig/L and 0.44 1g/L, respectively, the Navy shall
request approval to elimnate this sanpling fromthe site post-closure nonitoring

Land Use Restrictions: Inplenentation of the |land use restrictions for the selected soil renedy
(SO-3B) shall also apply to the groundwat er renedy.

Institutional Controls: The institutional controls inplenented for the selected soil remedy
(SO-3B) shall also apply to control of the groundwater and surface water.

The sel ected groundwater renmedy shall include institutional controls to restrict groundwater use
(for either potable or nonpotable use) at the site, prohibit installation of water supply wells,
and the inplenentation of a sedinment, surface water and groundwater nonitoring program This
preferred groundwater alternative shall provide overall protection through Iong-termnonitoring
of contam nant |evels and the prevention of potential future consunption of groundwater

2.8.3 Per f or mance St andards
The landfill cap shall be designed, constructed, operated, and naintained to neet the
perfornmance requirenments of the VSWR (9 VAC 20-80-270E and F) for closure of an industrial

waste landfill.

Landfill Cap Design Criteria: The cap design shall mnimze infiltration, and control surface
water run on/runoff. The landfill cap shall be constructed, at a mninumto the foll ow ng



per f ormance st andards

D Installation of an infiltration |ayer that achi eves an equival ent reduction in
infiltration as that provided by 18 inches of earthen naterial, with a hydraulic
conductivity less than or equal to the hydraulic conductivity of the subsoils
present, or a hydraulic conductivity no greater than 1 x 10 -5 cm per second,
whi chever is less. These criteria will be met with the use of a synthetic flexible
i ner system and

D Installation of an erosion control layer (topsoil) that provides equival ent
protection fromw nd and water as that provided by 24 inches of conpacted earthen
material, and is capable of sustaining plant growh.

D Surface water drainage controls shall be constructed to prevent erosion of the
cap. As determined by the final design, drainage channels shall be installed in
certain areas on the top and perineter of the landfill cap to channel runoff away
fromthe landfill.

D The landfill cap design shall evaluate the presence of nethane gas, and if
warranted, the design will include a gas collection and nonitoring systemthat
neets VSWWR requirenents.

Closure Plan: The Navy shall prepare a witten closure plan that neets the requirenents of
9 VAC 220-80-270 for an industrial landfill.

Post - A osure Groundwater Monitoring: The Navy shall inplenent a groundwater nonitoring
programthat neets the requirenents of Part D of 9 VAC 20-80-270. The groundwater nonitoring
programwi ||l neet the Phase | nonitoring requirenents specified in Part D.5, which includes
groundwat er quality paraneters and indicator paraneters. (Note that a separate groundwater
nonitoring program that is not related to the VSWWR requi renments, is proposed for groundwater
remedi al alternative GW¥2). The nonitoring programshall start after the cap is constructed,

shal | evaluate any future contam nant transport, and shall include:
D Quarterly sanmpling for one year (four consecutive quarterly sanpling events), for
the groundwater quality parameters and groundwater contam nation indicator
par anet ers
D Sanmpl es shall be collected fromthe followi ng six existing groundwater nonitoring

well's: MM1B, MA2B, MAD3A, MN4A, MM5B, and MM6B (shown on
Figure 2-2); plus one additional nonitoring well to be installed between MN2B
and MND3A.

D After an analysis of the first year of groundwater nonitoring data, the sanpling
frequency shall change to annual sanpling for the groundwater quality paraneters
and sem -annual ly for the groundwater contam nation indicator paraneters

Institutional Controls: The Navy shall inplenent institutional controls, as described under
Alternative SO 2, to restrict access to the entire landfill and limt the site to
non-residential use.Fencing shall conpletely enclose the site and signs shall be posted
indicating solid wastes are present. The next revision to the Base Master Plan shall note that
the CD Landfill is an area in which construction changes are prohibited, residential devel opnent
is prohibited, shallow groundwater use is prohibited, and site access shall be limted. A
notation shall be filed in the real property file maintained by the Navy for this site
indicating the extent of the area and the fact that solid wastes are present.



Wthin 60 days of closure (capping), the Navy shall produce a survey plat indicating the

| ocation and dinensions of the landfill with respect to permanently surveyed benchnarks. This
plat shall be prepared and certified by a professional |and surveyor. The plat shall contain a
note, promnently displayed, which states the owner's obligation to restrict disturbance of the

landfill; post-closure use shall prohibit residential use, shall prohibit access or use of
groundwat er underlying the property for any purpose except nonitoring, and shall never be
allowed to disturb the integrity of the final cover, liners, or any other conponents of the

contai nnent system or the function of the facility's nonitoring systenms. No |ater than 60 days
after closure, the Navy shall to submt to the local property office a record of the |ocation of
the facility.

If and when the property is transferred out of the federal governnent, the deed shall contain
the survey plat, (the notation that the property was previously used to manage solid wastes,
that its future use is restricted, and other deed restrictions as appropriate apply.
In a yearly O osure Report, the Navy shall certify that the institutional controls as outlined
above are still in place and effective. The Navy shall notify USEPA and VADEQ 60 days before
changing any of the use restrictions in the Base Master Plan related to the CD Landfill.
2.9 Statutory Determinations
A selected remedy nust satisfy the statutory requirements of CERCLA Section 121, which include
D Protection of human health and the environment
D Conpl i ance with ARARs (or justification of a waiver)

D Cost - ef fecti veness

D Utilization of permanent solutions and alternative treatnent or resource recovery
technol ogi es to the maxi num extent practicabl e

D Preference for treatnment that reduces toxicity, nmobility, or volune as a principa
el ement, or explanation as to why this preference is not satisfied

The eval uation of how the selected renedy for the CD Landfill site satisfies these requirenents
is presented bel ow.

2.9.1 Protection of Hunman Health and the Environnent

The sel ected renedy will protect human health and the environnent. Installation of a solid waste
landfl Il cap will elimnate direct contact, inhalation, and ingestion threats from contam nated
soils and will reduce the | eaching of contamnants fromthe landfill to groundwater.
Institutional controls will restrict future land use, further mtigating the potential for
direct exposure and potential risks.

G oundwater monitoring in the vicinity of the landfill will provide a warning mechani smfor
potential groundwater contam nation and ensure the landfill cap is effective in protecting human
health. Since the renedy will |eave contam nants at the site, a revieww || be perforned within

five years to ensure continued protection of human health and the environnent.
2.9.2 Conpl i ance with Applicable or Rel evant and Appropriate Requirenents

The selected renmedy will conply with applicable or relevant and appropriate requirenents



(ARARS). ARARs are identified in Appendix B
2.9.3 Cost - Ef fecti veness

The sel ected remedy provides overall cost-effectiveness. The total present worth cost of the
selected renedy in this ROD is $2, 781, 000

2.9.4 Utilization of Permanent Solutions and Alternative Treatnment Technol ogies to the
Maxi mnum Ext ent Practicabl e

The sel ected renmedy represents the maxi mum extent to whi ch pernmanent sol utions and treatnent
t echnol ogi es can be utilized while providing the best bal ance anong the other eval uation

criteria.

The selected landfill cap is a permanent solution and is a common renedy for large landfills
with high vol unes of waste such as CD Landfill

2.9.5 Preference for Treatnent as a Principal Elenent

The sel ected remedy does not utilize pernmanent treatnent technol ogies due to the | arge vol ume of

waste in the landfill requiring treatnent or disposal

3.0 RESPONSI VENESS SUMVARY

3.1 Backgr ound on Community | nvol venent

Community relations activities to date for the CD Landfill site include establishnent of an

Adm ni strative Record, briefings to the Restoration Advisory Board regarding findings of the R
and FS, release of the PRAP for public review and comment on June 5, 1998, and a public neeting
conducted on June 24, 1998.

3.2 Sunmmary of Public Comments
No witten conments were received during the comment period. A public neeting was conducted

on Wednesday, June 24, 1998 at the Naval Base Environnental Ofices (Building N-26). No one
fromthe local comunity attended the neeting and no coments or questions were raised



Medi a

Sur face Water

Shal | ow Sedi nent

Deep Sedi nent

Sur f ace Soi |

Subsur face Soi |

G oundwat er

Sur f ace Water

Shal | ow Sedi nent

Deep Sedi nent

Surface Soil

Subsur face Soi l

TABLE 2-1
QUALI TATI VE SUMVARY CF CCPCs
CD LANDFILL - QU 2
NAVAL BASE NORFOLK, VIRG N A

Cont am nant s

SVCCs (primarily 1,4-dichl orobenzene)
Pesticides (primarily dieldrin)
Metals (Sh, As, Ba, &, Cu, M, N,

SVQCs
Pesti ci des/ PCBs
Metals (As, C, Cu, M, N, V)

SvQoC
Pesti ci des/ PCBs
Metals (As, Ba, M)

SVQCs [primarily benzo(a)pyrene]
Pesticides (primarily dieldrin)
Metals (As, Be, M, V)

SVCCs [primarily benzo(a)pyrene]

Metals (Sb, As, Be, Cd, O, Cu, M, N,

VOCs (primarily chlorobenzene)

SVQOCs (primarily 1, 4-dichl orobenzene)
Pesticides (primarily dieldrin)

PCBs (primarily Aroclor 1260)

Metal s (Sh, As, Ba, Be,

SVCCs (primarily 1,4-dichl orobenzene)

Pesticides (primarily dieldrin)
Metals (Sh, As, Ba, O, Cu, M, N,

SVCCs
Pesti ci des/ PCBs
Metals (As, O, Cu, M, N, V)

SvoC
Pesti ci des/ PCBs
Metal s (As, Ba, M)

SVCCs [primarily benzo(a)pyrene]
Pesticides (primarily dieldrin)
Metals (As, Be, M, V)

SVQCs (primarily benzo(a)pyrene]

Metals (Sb, As, Be, &d, O, Cu, M, N,

Th, V, Zn

Zn)

Cd, Cu, M, N, V, Zn)

Th, V, Zn

Zn)

Location

Nort hern and eastern drai nage area
Northern and eastern drai nage area
Northern and eastern drai nage area

Sout hern drai nage area and SD09
Nort hern and sout hern drai nage area
Nort hern and sout hern drai nage area

Eastern drai nage area
Nort hern and sout hern drai nage area
Sout hern drai nage area

SB- 09S
SB- 09S
Site-w de

SB-17 and SB-18

Arsenic found site-wi de. Oher
metals primarily in East/Central to
extrene eastern portion of site

SB/ MM 05A

SB/ MM 05A

Northern length of site

MM 04A

As, Be, M, V- Site Wde
Cd, Cu, N, Zn - MNO3A, O04A
05A, 10A

Be - MM3A and 10A

Sb - 04A and 10A

Nort hern and eastern drai nage area
Nort hern and eastern drai nage area
Nort hern and eastern drai nage area

Sout hern drai nage area and SD09
Nort hern and sout hern drai nage area
Nort hern and sout hern drai nage area

Eastern drai nage area
Nort hern and sout hern drai nage area
Sout hern drai nage area

SB- 09S
SB- 09S
Site-w de

SB-17 and SB-18

Arsenic found site-wide. Oher
metals primarily in East/Central to
extrene eastern portion of site



G oundwat er

VQOCs (prinarily chl orobenzene)

SVQCs (primarily 1, 4-dichl orobenzene)
Pesticides (primarily dieldrin)

PCBs (primarily Aroclor 1260)
Metal s (Sb, As, Ba, Be,

TABLE 2-2

ad, Qu, M, Ni, V, Zn) As, Be,

| NCREMENTAL LI FETI ME CANCER RI SKS (| LCRs)
AND HAZARD | NDI CES (H s)
FOR CURRENT M LI TARY PERSONNEL

Medi unm Pat hway

Surface Soil
I ngestion

Der mal Cont act

I nhal ation (1)

Subt ot al
Surface Water
I ngestion
Der mal Cont act
Subt ot al
TOTAL

Not es:

(1) I'nhal ation

H OLDACPI \ PROD\ SRN- RPT\ 100S\ CTO- 0138\ f i nl ROD\ 2- 2. wpd.

CD LANDFI LL SITE

NAVAL BASE, NCORFOLK, VIRG NI A

Recept or

Adult Mlitary Personnel

I LCR

7.6 x 10 -7
4.8 x 10 -6
8.2 x 10 -10
5.6 x 10 -6
1.7 x 10 -7
1.0 x 10 -6
1.2 x 10 -6
6.8 x 10 -5

of fugitive dusts.

H

1.1 x 10 -1

1.7

9.9

2.7

1.4

3.4 x 10 -2

7.3 x 10 -2

7.8 x 10 -4

x 10 -2

x 10 -1

wpd

SB/ MM 05A

SB/ MM 05A

Northern length of site
MM 04A

M, V - Site Wde
Cd, Cu, N, Zn - MNO3A, O04A
05A, 10A
Be - MM3A and 10A
Sb - 04A and 10A



TABLE 2-3

| NCREMENTAL LI FETI ME CANCER RI SKS (I LCRs) AND HAZARD | NDI CES (H s)
FOR CURRENT/ FUTURE ADULT AND CHI LD TRESPASSERS
CD LANDFI LL SITE
NAVAL BASE, NORFCOLK, VIRA NI A

Recept ors
Adul ts Children (7-15
Medi un Pat hway I LCR HI I LCR
Sur face Soi l
I ngesti on 9.2 x 10 -7 5.4 x 10 -3 5.2 x 10 -7
Dermal Cont act 5.8 x 10 -6 1.2 x 10 -2 2.4 x 10 -6
Subt ot al 6.7 x 10 -6 1.7 x 10 -2 2.9 x 10 -6
Surface Water
I ngesti on 3.9 x 10 -6 4,0 x 10 -2 2.2 x 10 -6
Der mal Cont act 1.5 x 10 -5 2.0 x 10 -2 6.9 x 10 -6
Subt ot al 1.9 x 10 -5 6.0 x 10 -2 9.1 x 10 -6

TOTAL 2.6 x 10 -5 7.7 x 10 -2 1.2 x 10 -5

years)
H

10

10

10

10

10

10

10



TABLE 2-4

| NCREMENTAL LI FETI ME CANCER RI SKS (I LCRs) AND HAZARD | NDI CES (Hi s)
FOR FUTURE Cl VI LI AN WORKERS ( GROUNDSKEEPERS)
SHALLOW AQUI FER USED AS NON- POTABLE SOURCE
CD LANDFI LL SI TE
NAVAL BASE, NORFOLK, VIRG N A

Recept or
Gvilian Wrker
Medi un Pat hway I LCR Hi
Surface Soil
I ngesti on 4.0 x 10 -6 2.8 x 10 -2
Der mal Cont act 4.1 x 10 -5 1.0 x 10 -1
I nhal ation (1) 1.0 x 10 -8 1.6 x 10 -3
Subt ot al 4.5 x 10 -5 1.3 x 10 -1
Shal | ow G oundwat er
I ngesti on 2.2 x 10 -5 4,5 x 10 -1
Der mal Cont act 7.7 x 10 -4 2.9 x 10 +0
Subt ot al 7.9 x 10 -4 3.4 x 10 +0
Surface Water
I ngestion 1.6 x 10 -5 2.0 x 10 -1
Der mal Cont act 6.4 x 10 -5 1.0 x 10 -1
Subt ot al 8.0 x 10 -5 3.0 x 10 -1
TOTAL 9.1 x 10 -4 3.8 x 10 +0

Not es:

(1) Inhalation of fugitive dusts.



TABLE 2-5

| NCREMENTAL LI FETI ME CANCER RI SKS (1 LCRs) AND HAZARD | NDI CES (H s)
FOR FUTURE Cl VI LI AN WORKERS ( GROUNDSKEEPERS)
DEEP AQUI FER (WELL LOCATI ON GW 05C) USED AS NON- POTABLE SOURCE
CD LANDFILL SITE
NAVAL BASE, NORFOLK, VIRA N A

Recept or
G vilian Wrker

Medi um Pat hway | LCR HI
Surface Soil

| ngesti on 4.0 x 10 -6 2.8 x 10 -2
Der mal Cont act 4,1 x 10 -5 1.0 x 10 -1
I nhal ation (1) 1.0 x 10 -1 1.6 x 10 -3
Subt ot al 4.5 x 10 -5 1.3 x 10 -1
Deep G oundwat er

I ngesti on -- 5.5 x 10 -4
Der mal Cont act -- 4.4 x 10 -3
Subt ot al 5.0 x 10 -3
Surface Water

I ngestion 1.6 x 10 -5 2.0 x 10 -1
Der mal Cont act 6.4 x 10 -5 1.0 x 10 -1
Subt ot al 8.0 x 10 -5 3.0 x 10 -1
TOTAL 1.2 x 10 -4 4.3 x 10 -1

Not es:

(1) Inhalation of fugitive dusts.
-- No COPCs identified for eval uation.



TABLE 2-6

| NCREMENTAL LI FETI ME CANCER RI SKS (I LCRs) AND HAZARD | NDI CES (Hi s)
FOR FUTURE CONSTRUCTI ON WORKERS
CD LANDFI LL SI TE
NAVAL BASE, NORFOLK, VIRG N A

Recept or
Adul t Construction Wrker

Medi um Pat hway | LCR HI
Surface Soi

I ngestion 1.5 x 10 -6 2.7 x 10 -2
Der mal Cont act 1.7 x 10 -6 1.0 x 10 -1
I nhal ation (1) 4.1 x 10 -10 1.6 x 10 -3

Subt ot al 3.2 x 10 -6 3.7 x 10 -1

Subsur f ace Soi

I ngestion 1.8 x 10 -6 3.1 x 10 +0
Der mal Cont act 5.6 x 10 -6 2.3 x 10 +0
I nhal ation (1) 9.5 x 10 -9 1.9 x 10 -2
Subt ot al 7.4 x 10 -6 5.4 x 10 +0

Tot al 1.1 x 10 -5 5.8 x 10 +0

Not e

(1) Inhalation of fugitive dusts.



TABLE 2-7

| NCREMENTAL LI FETI ME CANCER RI SKS (1 LCRs) AND HAZARD | NDI CES (H s)
FOR FUTURE ADULT AND YOUNG CHI LD ON-SI TE RESI DENTS
SHALLOW AQUI FER USED AS POTABLE SOURCE
CD LANDFI LL SITE
NAVAL BASE, NORFOLK, VIRA N A

Receptors
Adul ts Young Children (1-6 years)
Medi uni Pat hway I LCR Hl I LCR H
Surface Soil
| ngesti on 1.3 x 10 -5 7.8 x 10 -2 2.5 x 10 -5 7.3 x 10 -1
Der mal Cont act 8.5 x 10 -5 1.7 x 10 -1 4.8 x 10 -5 4.8 x 10 -1
I nhal ation (1) 1.4 x 10 -9 1.8 x 10 -4 2.7 x 10 -9 1.7 x 10 -3
Subt ot al 9.8 x 10 -5 2.5 x 10 -1 7.3 x 10 -5 1.2 x 10 +0
Subsur face Soi
I ngesti on 1.6 x 10 -5 9.1 x 10 -1 3.0 x 10 -5 8.5 x 10 +0
Der mal Cont act 2.9 x 10 -4 3.9 x 10 +0 1.6 x 10 -4 1.1 x 10 +1
I nhal ation (1) 3.3 x 10 -8 2.2 x 10 -3 6.2 x 10 -8 2.1 x 10 -2
Subt ot al 3.1 x 10 -4 4.8 x 10 +0 1.9 x 10 -4 2.0 x 10 +1
Shal | ow Groundwat er (2)
I ngesti on 7.6 x 10 -4 9.9 x 10 +0 3.6 x 10 -4 2.3 x 10 +1
Der mal Cont act 4.3 x 10 -4 1.3 x 10 +0 1.6 x 10 -4 2.4 x 10 +0
I nhal ati on (3) 4,3 x 10 -7 9.2 x 10 -1 4.0 x 10 -7 4.3 x 10 +0
Subt ot al 1.2 x 10 -3 1.2 x 10 +1 5.2 x 10 -4 3.0 x 10 +1
Surface Water
I ngesti on 3.9 x 10 -6 4,0 x 10 -2 3.7 x 10 -6 1.9 x 10 -1
Der mal Cont act 1.5 x 10 -5 2.0 x 10 -2 8.0 x 10 -6 5.3 x 10 -2
Subt ot al 1.9 x 10 -5 6.0 x 10 -2 1.2 x 10 -5 2.4 x 10 -1
TOTAL 1.6 x 10 -3 1.7 x 10 +1 7.9 x 10 -4 5.1 x 10 +1

Not es:

(1) Inhalation of fugitive dusts.
(2) Risk levels presented are associated with potential exposures to organi c and di ssol ved
i nor gani ¢ COPCs.
(3) Inhalation of volatilized organic COPC concentrations in shower air as determ ned by the
Foster and Chrostowski Shower Mdel



TABLE 2-8

| NCREMENTAL LI FETI ME CANCER RI SKS (1 LCRs) AND HAZARD | NDI CES (H s)
FOR FUTURE ADULT AND YOUNG CHI LD ON-SI TE RESI DENTS
DEEP AQUI FER (WELL LOCATI ON GW05C) USED AS POTABLE SOURCE
CD LANDFILL SITE
NAVAL BASE, NORFOLK, VIRG N A

Recept ors
Medi un Pat hway Adul ts Young Children (1-6 years)
I LCR Hi I LCR Hl
Sur face Soi l
I ngesti on 1.3 x 10 -5 7.8 x 10 -2 2.5 x 10 -5 7.3 x 10 -1
Der mal Cont act 8.5 x 10 -5 1.7 x 10 -1 4.8 x 10 -5 4.8 x 10 -1
I nhal ation (1) 1.4 x 10 -9 1.8 x 10 -4 2.7 x 10 -9 1.7 x 10 -3
Subt ot al 9.8 x 10 -5 2.5 x 10 -1 7.3 x 10 -5 1.2 x 10 +0
Subsur face Soi |
I ngesti on 1.6 x 10 -5 9.1 x 10 -1 3.0 x 10 -5 8.5 x 10 +0
Der mal Cont act 2.9 x 10 -4 3.9 x 10 +0 1.6 x 10 -4 1.1 x 10 +1
I nhal ation (1) 3.3 x 10 -8 2.2 x 10 -3 6.2 x 10 -8 2.1 x 10 -2
Subt ot al 3.1 x 10 -4 4.8 x 10 +0 1.9 x 10 -4 2.0 x 10 +1
Deep Groundwater (2)
I ngesti on -- 2.7 x 10 -2 -- 6.3 x 10 -2
Der mal Cont act -- 1.1 x 10 -3 -- 2.0 x 10 -3
I nhal ati on (3) -- -- -- --
Subt ot al -- 2.8 x 10 -2 -- 6.5 x 10 -2
Sur face \Water
I ngesti on 3.9 x 10 -6 4.0 x 10 -2 3.7 x 10 -6 1.9 x 10 -1
Der mal Cont act 1.5 x 10 -5 2.0 x 10 -2 8.0 x 10 -6 5.3 x 10 -2
Subt ot al 1.9 x 10 -1 6.0 x 10 -2 1.2 x 10 -5 2.4 x 10 -1
TOTAL 4.3 x 10 -4 5.1 x 10 +0 2.7 x 10 -4 2.1 x 10 +1
Not es:
(1) I nhal ati on of fugitive dusts.

(2) Ri sk |l evel s presented are associated with potential exposures to organic and di ssol ved



i nor gani ¢ COPCs.

(3) I nhal ati on of volatilized organi c COPC concentrations in shower air as determ ned by
the Foster and Chrostowski Shower Model

-- No COPCs identified for evaluation

TABLE 2-9
SUMVARY COF EVALUATION CRI TERI A

0 Overall Protection of Human Heal th and Environment - addresses whether or not an
alternative provides adequate protection and describes how ri sks posed through each
pathway are elimnated, reduced, or controlled through treatnent, engineering controls
or institutional controls.

0 Conpl i ance with ARARs - addresses whether or not an alternative will neet all of the
applicable or relevant and appropriate requirenments (ARARs) prescribed in federal and
state environnental statutes and/or provide grounds for invoking a waiver.

0 Long- Term Ef f ecti veness and Pernanence - refers to the nagnitude of residual risk and
the ability of an alternative to maintain reliable protection of human health and the
envi ronnent over tinme once cleanup goal s have been net.

0 Reduction of Toxicity, Mbility, or Volume through Treatnent - refers to the anticipated
performance of the treatment options that may be enployed in an alternative.

0 Short-Term Effectiveness - refers to the speed with which the alternative achi eves
protection, as well as the renedy's potential to create adverse inpacts on human health
and the environnent during the construction and inpl enentati on peri od.

0 I npl ementability - refers to the technical and admnistrative feasibility of an
alternative, including the availability of nmaterials and services needed to inplenent the
chosen sol ution

0 Cost - includes capital and operation and nmi ntenance costs, and for conparative
pur poses, net present worth val ues.

0 State Acceptance - indicates whether, based on review of the Rl and FS Reports and the
PRAP, the State concurs w th, opposes, or has no comments on the preferred alternative

0 Community Acceptance - will be addressed in the Record of Decision following a review
of the public coments received on the Rl and FS Reports and the PRAP

<I MG SRC 98081B>
<I MG SRC 98081C
<I MG SRC 98081D>
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APPENDI X A
VADEQ CONCURRENCE LETTER
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APPENDI X B
ARAR TABLES

TABLE B-1a

FEDERAL CHEM CAL- SPECI FI C ARARS BY MEDI A
CD LANDFILL SITE - OJ 2 SOL AND GROUNDWATER
NAVAL BASE, NORFOLK, VIRA NI A
(Sheet 1 of 2)

Requi r enent Prerequisite Ctation
GROUNDWATER
Safe Drinking Water Act (SDWA), 42 USC 300*
National primary drinking water standards are
heal t h-based standards for public water
systens (maxi num contami nant |evels
[MCLs]).

40 CFR Part 141
Subparts B & G

Public water system

40 CFR Part 141
Subpart F

Maxi mum cont am nant | evel goals [ MCLGs]
pertain to known or anticipated adverse health
effects (al so known as recomrended

nmaxi mum cont am nant | evel s).

Public water system

ARAR
Det erm nati on

Not rel evant

and appropriate
for the shall ow
wat er table
aqui fer, which
isadass Il
aquifer, and is
not a potenti al
dri nki ng water
sour ce.
Rel evant and
appropriate to
t he Yor kt own

Aqui fer.

Rel evant and
appropriate for

Yor kt own

Aqui fer only,
which is a
Cass Il

aqui fer. The
wat er table
aquifer is a
Cass |11

aqui fer.

Conment s

MCLs are relevant and appropriate for

groundwat er determned to be a current or
potential source of drinking water in cases

where MCLGs are not ARARs. MCLs are

rel evant and appropriate for Yorktown

aqui fer. However, no contam nants
detected in Yorktown Aquifer in excess of
MCLs.

MCLGs that have non-zero val ues are
rel evant and appropriate for groundwater
determined to be a current or potenti al
source of drinking water (40 CFR
300.430[e][2][i][B] through [D]). Relevant
and appropriate at the unit boundary.



TABLE B-1a

FEDERAL CHEM CAL- SPECI FI C ARARS BY MEDI A
CD LANDFI LL SITE - OJ 2 SO L AND GROUNDWATER
NAVAL BASE, NORFOLK, VIRA NI A
(Sheet 2 of 2)

Requi r emrent Prerequisite Ctation ARAR Comrent s
Det erm nati on
Nat i onal secondary drinking water regul ations Public water system 40 CFR Part 143, TBC for SMCLs are nonenforceabl e federal
are standards for the aesthetic qualities of excl udi ng 143. 5(b). Yor kt own contam nant | evels intended as guidelines
public water systens (secondary MCLs Aqui fer only. for the states. Because they are
[ SMCLs]) . nonenf orceabl e, federal SMCLs are not

Wat er

CFR -
USC -
TBC -

ARARs. However, they may be TBCs at the
unit boundary. Iron and manganese

det ected above SMCLs in two Yorktown
Aquifer wells (may not be site-related).
Iron SMCL = 300 1g/L, Manganese SMCL

= 50 1g/L.
SURFACE WATER
quality criteria. Di scharges to waters of 33 USC 1314(a) and 42 Rel evant and Federal water quality criteria may be
the United States and USC 9621(d)(2) appropriate rel evant and appropriate for any discharges
groundwat er . ( NPDES to surface water (from contam nated
regul ati ons groundwat er or surface runoff).

woul d be
Rel evant and
appropriate).

Statutes and policies, and their citations, are provided as headings to identify general categories of potential ARARs for the conveni ence of the reader. Listing
the statutes and policies does not indicate that DON accepts the entire statutes or policies as potential ARARs. Specific potential ARARs are addressed in the
tabl e bel ow each general heading; only substantive requirements of the specific citations are considered potential ARARs.

- Applicable or relevant and appropriate requirenents.
Code of Federal Regul ations.

Uni ted States Code.

To be consi dered.



TABLE B- 1b

FEDERAL LOCATI ON- SPECI FI C ARARS
CD LANDFILL SITE - QU 2 SOL AND GROUNDWATER
NAVAL BASE, NORFOLK, VIRGA N A
(Sheet 1 of 1)

Locati on Requi r enent Prerequisite Ctation ARAR Comment s
Det er mi nati on
Executive Order 11988, Protection of Fl oodpl ai ns*
Wthin floodplain Actions taken should avoid Action that will occur in a 40 CFR Part 6, Appl i cabl e. Regrading activities may require
adverse effects, mnimze floodplain, i.e., |ow ands, Appendi x A; excl udi ng conpliance with this order.
potential harm restore and and relatively flat areas Sections 6(a)(2),
preserve natural and adj oi ning inland and 6(a)(4), 6(a)(6); 40 CFR
benefi ci al val ues, coastal waters and ot her 6. 302
fl ood- prone areas.
* Statutes and policies, and their citations, are provided as headings to identify general categories of potential ARARs for the conveni ence of the reader. Listing the statutes

and policies does not indicate that DON accepts the entire statues or policies as potential ARARs. Specific potential ARARs are addressed in the table bel ow each general
headi ng; only substantive requirenments of the specific citations are considered potential ARARs.

ARARs - Applicable or relevant and appropriate requirenents.
CFR - Code of Federal Regul ations.
USC - United States Code.



TABLE B-2a

VI RA NI A CHEM CAL- SPECI FI C ARARS BY MEDI A
CD LANDFILL SITE - QU 2 SOL AND GROUNDWATER
NAVAL BASE, NORFOLK, VIRGA N A
(Sheet 1 of 2)

Requi r enent Prerequisite Ctation ARAR Conment s
Det erm nati on
GROUNDWATER
Virginia Drinking Water Standards*
Primary drinking water standards are health- Public water system 12 VAC 5-590-10 Rel avent and Virginia PMCLs are simlar to federal
based standards for public water supplies VR 355-18-001. 02 appropriate for MCLs. PMCLs are rel evant and
(primary maxi mum cont am nant |evel s Yor kt own appropriate for groundwater deternined to
[ PMCLS] ) . Aqui fer only. Be a current or potential source of drinking
Not rel evant water. However, the shallow water table is
and appropriate not a potential drinking water source, and
for shall ow, no contam nants detected in Yorktown
non- pot abl e Aqui fer in excess of MCLs. Standards to be
water table applied at unit boundary.
aqui fer, which
is not a
pot enti al
dri nki ng water
sour ce.
Secondary drinking water regulations are Public water system 12 VAC 5-590- 390 Rel avent and Virginia SMCLs are simlar to federal
chem cal based standards for qualities of VR 355- 18- 004. 06 appropriate for SMCLs. In Virginia, SMCLs are
public water supplies (secondary MCLs Yor kt own enforceabl e for potable water supplies. Iron
[ SMCLs]) . Aqui fer only. and nanganese detected above SMCLs in
two Yorktown Aquifer wells (may not be
site-related). Iron SMCL = 300 1g/L,
Manganese SMCL = 50 1g/L.
Virgi nia G oundwat er Standards*
Est abl i shes groundwat er standards for State St andards are used when 9 VAC 25-260-190 to Rel evant and MCLs avail able for all contam nants of
Ant i degradation Policy. no MCL is avail abl e. 220 appropriate concern.
VR 680-21-04. 1 when MCLs
not avail abl e,
or when

standards are
nore stringent
than MCLs.



TABLE B-2a

VI RA NI A CHEM CAL- SPECI FI C ARARS BY MEDI A
CD LANDFILL SITE - QU 2 SO L AND GROUNDWATER
NAVAL BASE, NORFOLK, VIRG NI A
(Sheet 2 of 2)

Requi r errent Prerequisite Ctation ARAR Coment s
Det erm nati on
SURFACE WATER
Virginia Water Quality Standards*

Water quality standards based on water use Di scharges to surface 9 VAC 25-260-10 to Appl i cabl e. Water quality standards woul d be applicabl e
and cl ass of surface water. wat er s. 540 for any discharges to surface water (from

VR 680-21-01.1, et al. contam nat ed groundwater or surface

runof f).
AR

Virginia Air Pollution Control Regul ations
Anbient Air Quality Standards: primary and Contanmi nation of air 9 VAC 5-30-20 and Appl i cabl e. Applicable to all activities at the site that
secondary standards for anmbient air quality to affecting public health 9 VAC 5-30-60 may generate regul ated pol |l utants.
protect public health and wel fare (including and wel fare. VR 123-03

standards for particulate matter and | ead).

* Statutes and policies, and their citations, are provided as headings to identify general categories of potential ARARs for the conveni ence of the reader. Listing
the statutes and policies does not indicate that Navy accepts the entire statutes or policies as potential ARARs, Specific potential ARARs are addressed in the
tabl e bel ow each general headi ng; only substantive requirements of the specific citations are considered potential ARARs.

ARARs - Applicable or relevant and appropriate requirenents.
CFR - Code of Federal Regul ations.

USC - United States Code.

TBC - To be considered criterion, not an ARAR



TABLE B-2b

VI RA NI A LOCATI ON- SPECI FI C ARARS
CD LANDFILL SITE - QU 2 SO L AND GROUNDWATER
NAVAL BASE, NORFOLK, VIRA N A
(Sheet 1 of 2)

Locati on Requi r enent Prerequisite Ctation ARAR Coment s
Det ermi nati on

Virginia State Water Control Laws and Virginia Wtlands Regul ati ons*

Wt | and Action to minimze the Wetl and as defined by Virginia Code Sections Not applicable. No federal or state regulated wetlands are
destruction, |loss, or degradation Virginia statutory 62.1-44.15:5 present on and adjacent to the site which
of wetl ands. provi si on. coul d be inpacted by the response action

for the site.

Chesapeake Bay Preservation Act and Chesapeake Bay Preservati on Area Designati on and Managenent Regul ations*

Chesapeake Bay areas Under these requirenents, Federal | y owned area Code of Virginia TBC This requirenent is not an ARAR since the
certain locally designated tidal designated as a Section 10.1-2100 et area affected by the response action is not a
and nontidal wetlands, as well as Chesapeake Bay seq. and 9 VAC 10-20- federally owned Chesapeake Bay
other sensitive |and areas, may Preservati on area. 10 Preservation area. Also, Gty of Norfolk
be subject to limtations does not have jurisdiction over the Naval
regardi ng | and-di st urbing Base, Conpliance is on a voluntary basis.

activities, renoval of vegetation,
use of inpervious cover, erosion
and sedi nent control,

st or mnat er managenent, and

ot her aspects of land use that
may have effects on water

quality.

Coast al Zone Managenent Act*; Coastal Managenent Plan, Gty of Norfolk, NOAA Regul ations on Federal Consistency with approved State Coastal Zone
Managenent Prograns

Wthin coastal zone Conduct activities within a Activities affecting the Section 307(c) of 16 TBC This requirenent is not an ARAR since the
coastal Managenent Zone in a coastal zone including USC 1456(c); al so see Cty of Norfol k does not have jurisdiction
manner consistent with | ocal | ands t hereunder and 15 CFR 930 and 923. 45 Over the Naval Base. Conpliance is on a

requirenents. adj acent shore | and. vol untary basi s.



TABLE B-2b

VI RG NI A LOCATI ON- SPECI FI C ARARs
CD LANDFILL SITE - QU 2 SO L AND GROUNDWATER
NAVAL BASE, NORFOLK, VIRA N A
(Sheet 2 of 2)
Locati on Ctation

Requi r enent Prerequisite

Virginia Endangered Species Act*

Det erm nati on of effect
upon endangered or
t hreat ened species or its
habi t at .

Critical habitat upon
whi ch endanger ed
speci es or threatened
speci es depend

Action to conserve endangered
speci es or threatened species,
i ncluding consultation with the
Virginia Board of Gane and

I nl and Fi sheri es.

Code of Virginia

t hrough 568
4 VAC 15-20-130

Viriginia Natural Areas Preserves Act*

Nat ur al Action to conserve natural
preserve areas and restrict
certain activities in these areas

preserves area Applicable to sites that
neet natural preserve
area criteria as
determined by the
Virgini a Departnent of
Conservation and

Recreation

Code of Virginia
Sections 10.1-209
t hrough 217

Virgi nia Endangered Plant and I nsect Species Act; Virginia Board of Gane and Inland Fi sheri es*

Endangered pl ant and
i nsect species

Action to conserve endangered
or protected plant and insect
speci es

Applies to actions that
affect endangered or
protected plant and
i nsect speci es.

Code of Virginia
Sections 29.1-100
29.1-565

2 VAC 5-320-10

*

Statutes and policies,
statutes and policies does not
general headi ng;

and their citations, are provided as headings to identify general categories of
indi cate that Navy accepts the entire statues or policies as potential ARARs.
only substantive requirenments of the specific citations are considered potential ARARs.

ARARs - Applicable or relevant and appropriate requirenents.

Sections 29.1-563

ARAR
Det erm nati on

Comment s

Appl i cabl e Virgi nia Board of Gane and Inland
because Fisheries will be notified of this project,
peregrine The Navy will request determnation if

fal cons have
been seen near
the site.

proposed activities wll
speci es or habitats.

t hr eat en endanger ed

Rel evant and
Appropriate

Virgini a Departnment of Conservation and
Recreation will be notified of this project.
The Navy will request a determnation if
proposed activities will threaten natural
heritage resources.

Rel evant and
and Appropriate

Virgi nia Departnent of Agriculture and
Consuner Services will be notified of this
proj ect. The Navy requests determnation if
proposed activities will affect endangered
pl ants or insects.

potential ARARs for the conveni ence of the reader.
Specific potential

Listing the
ARARs are addressed in the table bel ow each



Action

TABLE B-2c

VI RA NI A ACTI ON- SPECI FI C ARARS
CD LANDFILL SITE - QU 2 SO L AND GROUNDWATER
NAVAL BASE, NORFOLK, VIRA N A
(Sheet 1 of 2)

ARAR Det er mi nati on**

Requi r enent Prerequisites Ctation A RA TBC

Virginia Air Pollution Control Regul ations*

Di scharge to air

Di scharge of visible
em ssions and fugitive
dust

Di scharge of toxic

pol lutants

Virginia Anbient Air Quality Cont ami nation of air affecting VR 120- 03- 02, X
Standards - standards for anbient air public health and wel fare. VR-120- 030- 06 &
quality to protect public health and 9 VAC 5-30-10

wel fare (including standards for
particulate matter and |ead).

Fugi tive dust/em ssions may not be Any source of fugitive dust/ VR 120-05-01 & X

di scharged to the atnosphere at em ssi ons. VAC 5-50-60 to

anmounts in exess of standards. 120

Toxic pollutants may not be discharged Any em ssion fromthe disturbance VR 120- 05- 01& X
to the atnosphere at amobunts in excess of soil, or treatnment of soil or VAC 5-50-160 to

of standards. water, that do not qualify 230

for the exenption under Rule 4-3.

Virgi nia Stormvat er Managenent Regul ations and Virginia Erosion and Sedi ment Control Regul ations

St or mmat er
Managenent

Regul at es st or mmat er nanagenent and Land di sturbing activities VR 215-02-00 & X
erosi on/ sedi nentati on control practice. VR 625-02-00 &
4 VAC 50-30-10

Virginia Solid Waste Regul ati ons

C osure of
Construction/
Denolition Debris
Landfills and
Industrial Waste
Landfills

Cl osure and post-closure care Landfill used to dispose VR 672-20- 10, X
requi renents for construction/denolition Section 5.2;
construction/denolition debris debris and/or landfills 9 VAC 20- 80- 260;
and for industrial waste landfills. industrial waste VR 672-20-10,
Section 5. 3;

9 VAC 20-80-270

Coment s

Applicable for all site renediation
Activities that may generate air
di schar ges.

Applicable for any site renediation
activities that generate fugitive dust.

Applicable for any site remnediation
activities that generate toxic air
pol | ut ants.

Applicable for any site renediation
activities involving surface water
runof f and erosi on.

Industrial waste landfill requirenents
of 9 VAC 20-80-270 are applicable
for the entire landfill.



TABLE B-2c

VI RA NI A ACTI ON- SPECI FI C ARARS
CD LANDFILL SITE - QJ 2 SOL AND GROUNDWATER
NAVAL BASE, NORFCOLK, VIRG NI A
(Sheet 2 of 2)

ARAR Det erm nati on**

Action Requi r errent Prerequisites Ctation A RA TBC Comment s
Virginia Pollutant Discharge Elimnation System (VPDES)) Permt Regul ations*
Di scharge of Treated Regul at ed poi nt - source di scharges Applicable to discharge of treated water to VR 680- 14- 01, X Substanti ve requirements of VPDES
Water to Surface t hrough VPDES permtting program surface water, and to storm water discharges VR 680-15-01; permt will be used to determ ne the
Waters, and certain Permt requirements include fromcertain facilities, including landfills. 9 VAC 25-31-10 to discharge limts for the discharge of
st orm wat er conpl i ance with correspondi ng wat er 940 the treated water to surface water on
di schar ges qual ity standards, establishment of a site.

di scharge nmonitoring system and

conpl etion of regul ar discharge

noni toring records.
Virginia Solid Waste Managenent Regul ations, Regul ati ons Applicable to Generators and Transporters of Hazardous WAste; and Regul ati ons Governing the Transportati on of Hazardous
Materials

Hazardous Material s Hazardous materials nmust be packaged, Intrastate carriers transporting hazardous VR 672-10-01 Parts X Applicable to the generation, storage,
Preparation and mar ked, | abel ed, placarded, |oaded, and waste and substances by notor vehicle. VI and VI I, preparation and off-site transportation
Transportation transported in the nmanner required. 9 VAC 20-60- 420 of materials classified as hazardous.
to 500;
VR 672-30- 1,

9 VAC 20-110-10
to 130, 9 VAC 20-
60-330 to 410, and
9VAC 20- 60- 600
Sol i d Waste Management Regul ations, Solid Waste Disposal Facility Standards (9 VAC 20-80-240 to 310 and 9 VAC 20-80-60); Virginia Waste Management Act*

Solid Waste Staging These regul ations and | aws define the Wastes nust neet definition of solid waste. VR 672-20-10, Part X Applicable to staging, transportation,
Transport, and requirenents for the staging, vV, and of f-site disposal of any soil,
Di sposal transportati on, and di sposal of solid 9 VAC 20-80- 240 debris, sludge, or other naterial

wastes. The disposal facility nust be to 310 (disposal classified as a solid waste.

properly permtted and in conpliance facility);

with all operational and nonitoring 9 VAC 20-80-60

requirenents of the permt and (staging of solid

regul ations. wast es)

* Statutes and policies, and their citations, are provided as headings to identify general categories of potential ARARs. Specific potential ARARs are addressed in the table bel ow each
gener al headi ng.

** A - Applicable, RA - Relevant and appropriate, TBC - To be consi dered
ARAR - Applicable or relevant and appropriate requirenent.



CFR - Code of Federal Regulations USC - United States Code.

APPENDI X C
R SAMPLI NG RESULTS

TABLE C-1
SURFACE SO L DATA AND COPC SELECTI ON SUMVARY (1)

CD LANDFI LL
NAVAL BASE, NORFCLK, VIRG N A

CorPC
Det ecti on Range/ Frequency Conparison to Criteria Sel ection
No. of Positive
USEPA Region |11 Det ects Above
Range of No. of Positive Resi dential COPC Resi denti al Sel ected
Positive Detections Det ect s/ Screeni ng Val ue COPC Scr eeni ng as a
Par aret er (mo/ kg) No. of Sanpl es (my/ kg) Val ue coPC?
Vol atile Organic
Conpounds:
Tet r achl or oet hene 0. 002J 1/6 12 0 No
Semvolatile Organic
Conpounds:
Phenant hr ene 0. 0523 - 0.092J 4/ 6 310 (2) 0 No
Fl uor ant hene 0.034J - 0.170J 5/ 6 310 0 No
Pyrene 0.042J - 0.160J 5/ 6 230 0 No
Benzo( a) ant hracene 0.046J - 0.094J 3/6 0.88 0 No
Chrysene 0.031J - 0.150J 5/ 6 88 0 No
Bi s(2- et hyl hexyl ) pht hal ate 0.038J - 10 3/6 46 0 No
Benzo(b) f | uorant hene 0.028J - 0.210J 5/ 6 0. 88 0 No
Benzo( k) f | uor ant hene 0.028J - 0.081J 4/ 6 8.8 0 No
Benzo( a) pyr ene 0.019J - 0.093J 5/ 6 0. 088 1 Yes
I ndeno( 1, 2, 3-cd) pyrene 0.039J - 0.048J 2/ 6 0. 88 0 No
Di benzo( a, h) ant hr acene 0.017J 1/6 0. 088 0 No
Benzo(g, h, i) peryl ene 0.023J - 0.061J 3/6 310 (2) 0 No



TABLE G- 1 (Continued)

SURFACE SO L DATA AND COPC SELECTI ON SUMVARY (1)
CD LANDFI LL
NAVAL BASE, NORFOLK, VIRA N A

CoPC
Det ecti on Range/ Frequency Conparison to Oriteria Sel ection
No. of Positive
USEPA Region |11 Det ects Above
Range of No. of Positive Resi dential COPC Resi denti al Sel ect ed
Positive Detections Det ect s/ Screeni ng Val ue CCOPC Scr eeni ng as a
Par aret er (no/ kg) No. of Sanples (nmy/ kg) Val ue CcopPC?
Pesti ci des/ PCBs:
A drin 0. 000513 - 0.00052J 2/6 0. 038 0 No
Dieldrin 0.0024J - 0.051J 3/6 0.04 1 Yes
4,4' -DDD 0.0007J - 0.0007J 1/6 2.7 0 No
Endosul fan 11 0. 00095J 1/ 6 47 (3) 0 No
4, 4" - DDE 0.001J - 0.0031J 3/6 1.9 0 No
4,4' -DDT 0. 0025J - 0.0078L 3/6 1.9 0 No
Endrin A dehyde 0. 00029J 1/6 2.3 (4) 0 No
al pha- Chl or dane 0. 0003J - 0.0005J 2/ 6 0.49 (5) 0 No
gama- chl or dane 0. 000097J 1/6 0.49 (5) 0 No
Arocl or-1260 0.012J - 0.027J 2/6 0. 083 0 No
I norgani cs and Cyani de:

Al um num 1,690J - 11,100 20/ 20 7800 1 Yes
Ant i nony 0.73J - 2.5J 2/ 20 3.1 0 No
Arseni c (6) 2.6 - 34.9 20/ 20 0. 37 20 Yes
Bar i um 16.8B - 106 20/ 20 550 0 No

Beryl I'ium 0.22B - 0.79B 13/ 20 0.15 13 Yes



TABLE G- 1 (Conti nued)

SURFACE SO L DATA AND COPC SELECTI ON SUMVARY (1)
CD LANDFI LL
NAVAL BASE, NCRFOLK, VIRG NI A

COoPC
Det ecti on Range/ Frequency Conparison to Oriteria Sel ection
No. of Positive
USEPA Region |11 Det ect s Above
Range of No. of Positive Resi dential COPC Resi denti al Sel ect ed
Positive Detections Det ect s/ Scr eeni ng Val ue COPC Scr eeni ng as a
Par arret er ( o/ kg) No. of Sanples (my/ kg) Val ue copPC?
I norgani cs and Cyani de
(Conti nued) :
Cadmi um 0.33B - 2.3 71 20 3.9 0 No
Cal ci um 2,600J - 155, 000J 20/ 20 -- -- No
Chrom um (7) 7.8 - 31.8 20/ 20 39 0 No
Cobal t 1.3B - 6B 18/ 20 470 0 No
Copper 4.6 - 208 20/ 20 290 0 No
Iron 5,010 - 18, 700 20/ 20 -- -- No
Lead 9 - 1,040L 20/ 20 400 (8) 1 Yes
Magnesi um 455 - 33,600 20/ 20 -- -- No
Manganese 26.7J) - 264J 20/ 20 39 18 Yes
Mer cury 0.09 - 0.56 8/ 20 2.3 0 No
N ckel 3.3B - 40.7 20/ 20 160 0 No
Pot assi um 375 - 1,610 20/ 20 -- -- No
Sel eni um 0.28 - 0.64 9/ 20 39 0 No
Si | ver 0. 69B 1/ 20 39 0 No
Sodi um 83.3B - 1,730 20/ 20 -- -- No



Det ecti on Range/ Frequency Conparison to Oriteria
No. of Positive
USEPA Region |11 Det ect s Above
Range of No. of Positive Resi dential COPC Resi denti al
Positive Detections Det ect s/ Scr eeni ng Val ue COPC Scr eeni ng
Par arret er ( o/ kg) No. of Sanples (my/ kg) Val ue

I norgani cs and Cyani de
(Conti nued) :

Thal I'i um 0.23 - 0.54 13/ 20 0.63 (9) 0

Vanadi um 12.2 - 78 20/ 20 55 2

Zinc 12.3 - 982 20/ 20 2,300 0

Cyani de (total) 0.98L 1/ 16 160 0
Not es:
(1) Surface soils include soil sanples collected fromthe O - 0.25 foot depth interval during Rounds 1, 2 and 3 of the Renedi al
(2) COPC screeni ng val ue for naphthal ene used as a surrogate.
(3) CCOPC screening val ue for endosul fan used as a surrogate
(4) COPC screening value for endrin used as a surrogate
(5) COPC screening value for chlordane used as a surrogate.
(6) Arseni c eval uated as a carci nogen.
(7) Chr om um eval uated as chrom um (VI).
(8) Action level for residential soils (USEPA, 1994c)
(9) COPC screening value for thalliumcarbonate, thalliumchloride and thalliumsulfate
J Anal yte was positively identified, value is estinated.

Anal yte was detected in a blank, inorganic value is estinated.

B

TABLE G- 1 (Conti nued)
SURFACE SO L DATA AND COPC SELECTI ON SUMVARY (1)

CD LANDFI LL
NAVAL BASE, NCRFOLK, VIRG NI A

No criteria published

COPC
Sel ecti on

Sel ect ed
as a
CcorPC?

Yes

&8

I nvesti gati on.



TABLE G 2

SUBSURFACE SO L DATA AND COPC SELECTI ON SUMVARY (1)
CD LANDFI LL
NAVAL BASE, NCORFOLK, VIRG NI A

Par anet er

Vol atile Organic
Conpounds:

Acet one

Car bon disul fide
2- But anone

Xyl enes, Tot al

Sem vol atile Organic
Conpounds:

Phenol

2- Met hyl phenol

Napht hal ene

2- Met hyl napht hal ene
Acenapht hene

D benzof uran

Fl uor ene

Phenant hr ene

Ant hr acene

Det ecti on Range/ Frequency

Range of

Posi tive Detections

(g’ kg)

0.015 - 0.033
0. 009J
0.002J - 0.006J
0.008J

0.018J - 0.034J
0. 040J
0.042J - 0.310J
0.068J - 0.170J
0. 040J
0. 049J
0.040J - 0.053J
0.038J - 0.300J
0.042J - 0.075J

No.

No.

of Positive
Det ect s/
of Sanpl es

3/6
1/6
4/ 6
1/6

2/6
1/6
3/6
2/6
1/6
1/6
2/ 6
4/ 6
2/6

Conparison to Oriteria

USEPA Region I11
Resi dential COPC
Scr eeni ng Val ue

(m/ kg)

780

780
4,700
16, 000

4,700
390
310
310 (2)
470
31
310
310 (2)
2300

No. of Positive
Det ect s Above
Resi denti al
COPC Scr eeni ng
Val ue

[eNeoNeoNe]

cNeololoNoNeoNoNeNe)

CoPC

Sel ecti on

Sel ect ed
as a
CcorPC?

665

E666656666



Par anet er

Sem vol atile Organic
Conpounds ( Cont i nued)

Di - n- but yl pht hal at
FI uor ant hene
Pyrene
Benzo(a) ant hr acene
Chrysene

Bi s(2- et hyt hexyl ) p
Benzo(b) f | uor ant he
Benzo( k) f | uor ant he
Benzo( a) pyr ene

I ndeno( 1, 2, 3-cd) py
Benzo(g, h,i)peryle

Pesti ci des/ PCBs:
Hept achl or

Dieldrin
4,4 - DDD

TABLE C- 2 (Conti nued)
SUBSURFACE SO L DATA AND COPC SELECTI ON SUMVARY (1)

CD LANDFI LL
NAVAL BASE, NCORFOLK, VIRG NI A

Det ecti on Range/ Frequency

Range of No. of Positive
Posi tive Detections Det ect s/
(my/ kg) No. of Sanpl es

e 0.044J 1/6
0.084J - 0.360J 4/ 6
0.064J - 0.300J 4/ 6
0.086J - 0.180J 2/ 6
0.048J - 0.190J 4/ 6
ht hal at e 0.052J - 0.089J 3/6
ne 0.053J - 0.170J 3/6
ne 0.020J - 0.130J 3/6
0.035J - 0.160J 3/6
rene 0.023J - 0.056J 3/6
ne 0.023J - 0.048J 3/6
0. 00052J 1/6
0.0012J - 0.0056J 4/ 6
0.0027 - 0.021J 4/ 6

CorPC
Conparison to Criteria Sel ection
No. of Positive
USEPA Region |11 Det ect s Above
Resi dential COPC Resi denti al Sel ect ed
Screeni ng Val ue COPC Scr eeni ng as a
(my/ kg) Val ue coPC?
780 0 No
310 0 No
230 0 No
0. 88 0 No
88 0 No
46 0 No
0. 88 0 No
8.8 0 No
0. 088 1 Yes
0. 88 0 No
310 (2) 0 No
0.14 0 No
0. 04 0 No
2.7 0 No



Par anet er

Pesti ci des/ PCBs
(Conti nued) :

Endrin

Endrin ketone
4,4' - DDE

4,4' -DDT

Met hoxychl or

al pha- Chl or dane
gama- Chl or dane
Arocl or-1260

TABLE C- 2 (Conti nued)

SUBSURFACE SO L DATA AND COPC SELECTI ON SUMVARY (1)

CD LANDFI LL
NAVAL BASE, NCORFOLK, VIRG NI A

Det ecti on Range/ Frequency

I norgani cs and Cyani de:

Al um num
Ant i mony
Arsenic (5)
Bar i um
Beryl |ium
Cadni um

Range of No. of Positive
Posi tive Detections Det ect s/
(my/ kg) No. of Sanpl es

0. 0048J 1/6
0.0078J 1/6
0.0021J - 0.035J 4/ 6
0.0013J - 0.010J 3/6
0.0012J - 0.039 2/ 6
0.0012J - 0.0035J 3/6
0. 00075J - 0.0045L 4/ 6
0.012J - 0.018J 2/ 6
1,660 - 41,000 17/ 17
0.35J - 103L 4/ 17
1.2 - 21.73 17/ 17
6. 1B - 688J 17/ 17
0.22B - 2.1B 9/ 17
1.3 - 50.4 6/ 17

Conparison to Criteria
No. of Positive
USEPA Region |11 Det ect s Above
Resi dential COPC Resi denti al
Screeni ng Val ue COPC Scr eeni ng

(my/ kg) Val ue

[eNeoNoloNololoNe)

7,800
3.1
0. 37
550
0.15

3.9

WORrEFPW-N

COoPC
Sel ection

Sel ect ed
as a
copPC?

E66665655

Yes
Yes
Yes
Yes
Yes
Yes



TABLE G2 (Conti nued)

SUBSURFACE SO L DATA AND COPC SELECTI ON SUMVARY (1)
CD LANDFI LL
NAVAL BASE, NCORFOLK, VIRG NI A

CorPC
Det ecti on Range/ Frequency Conparison to Criteria Sel ection
No. of Positive
USEPA Region |11 Det ect s Above
Range of No. of Positive Resi dential COPC Resi denti al Sel ect ed
Positive Detections Det ect s/ Screeni ng Val ue COPC Scr eeni ng as a
Par arret er (my/ kg) No. of Sanpl es (my/ kg) Val ue coPC?
I norgani cs and Cyani de
(Conti nued) :

Cal ci um 168B - 108, 000J 17/ 17 -- -- No
Chr onmi um ( 6) 3.5 - 226 17/ 17 39 5 Yes
Cobal t 1.2B - 17.3 11/ 17 470 0 No
Copper 0.92 - 3,090 17/ 17 290 4 Yes
Iron 2,000J - 96, 300J 17/ 17 -- -- No
Lead 2 - 3,220 17/ 17 400 (7) 4 Yes
Magnesi um 268J - 5,070 17/ 17 -- -- No
Manganese 7.2J - 1,850J 17/ 17 39 7 Yes
Mer cury 0.12 - 0.92 6/ 17 2.3 0 No
N ckel 1.9 - 521 14/ 17 160 2 Yes
Pot assi um 204 - 1,760J 16/ 17 -- -- No
Sel eni um 0.27B - 0.68B 2/ 17 39 0 No
Si | ver 1.5 - 182 4/ 17 39 1 Yes
Sodi um 45.3B - 4,340 17/ 17 -- -- No
Thal I i um 0.24 - 0.53 6/ 17 0.63 (8) 0 No



TABLE C- 2 (Conti nued)

SUBSURFACE SO L DATA AND COPC SELECTI ON SUMVARY (1)

Par anet er

I norgani cs and Cyani de
(Conti nued) :

Vanadi um
Zi nc
Cyanide (total)

Not es:

(1) Subsur face soils include
(2) COPC screening val ue for
(3) COPC screeni ng val ue for
(4) COPC screening val ue for
(5) Arsenic evaluated as a ¢
(6) Chronmi um eval uated as ch
(7) Action |l evel for residen
(8) COPC screening val ue for
J Anal yte was positively i
B Anal yte was detected in

-- No criteria published

CD LANDFI LL
NAVAL BASE, NCORFOLK, VIRG NI A

Det ecti on Range/ Frequency

Range of No. of Positive
Posi tive Detections Det ect s/
(my/ kg) No. of Sanpl es
5 - 349J 17/ 17
2.7B - 6,220J 17/ 17
1.1 - 1.4 2/ 12

soil sanples collected fromthe 0.25 -
napht hal ene used as a surrogate.
endrin used as a surrogate.
chl ordane used as a surrogate.
ar ci nogen.
romum (V).
tial soils (USEPA, 1994c)
thal I i um car bonat e,
dentified, value is estinated.
a bl ank, inorganic value is estinated.

12

Conparison to Criteria
No. of Positive

USEPA Region |11 Det ect s Above
Resi dential COPC Resi denti al
Screeni ng Val ue COPC Scr eeni ng
(my/ kg) Val ue
55 1
2,300 4
160 0
foot depth interval

thalliumchloride and thalliumsulfate.

COoPC
Sel ection

Sel ect ed
as a
copPC?

Yes
Yes

during Rounds 1, 2 and 3 of the Renedial

I nvesti gati on.



Vol atil e Organi ¢ Conpounds:

Met hyl ene Chl ori de
Chl orof orm
Chl or obenzene

Sem vol atil e Organi ¢ Conpounds:

Phenol

2- Chl or ophenol

1, 3-Di chl or obenzene
1, 4- Di chl or obenzene
1, 2- Di chl or obenzene
4- Met hyl pheno
Napht hal ene

2- Met hyl napht hal ene
Acenapht hene

D benzof uran

Di et hyl phthal ate

SHALLOW GROUNDWATER DATA AND CCOPC SELECTI ON SUMVARY

Fede

MCL

(1g/L)

100
100

600
600

TABLE C 3

GROUNDWATER - ROUNDS 2 AND 3
CD LANDFI LL SITE, NAVAL BASE
NORFCOLK, VIRG NI A

G oundwater Criteria

ral Virginia
PMCLs
(1) (1g/L) (2)

USEPA
Region |11
Tapwat er

COoPC
Scr eeni ng

Level

(1g/L)

wo s
© PR
Ul

2, 200
18
54
0. 44
27
18
150
150 (4)
220
15
2, 900

No. of
Positive
Det ect s/ No.
of Sanpl es

1/ 25
2/ 25
4/ 25

3/ 25
2/ 25
2/ 25
2/ 25
2/ 25
3/ 25
5/ 25
5/ 25
4/ 25
2/ 25
7125

Cont am nant
Frequency/ Range (3)

Conparison to Oriteria

No. of

No. of Det ects

No. of Det ects Above
Concentration Det ect s Above COPC

Range (3) Above Virginia Scr eeni ng

(1g/L) MCL PMCL Val ue
2] -- -- 0
3J-5J 0 -- 2
3J-2,000J 2 -- 3
2J-5J -- -- 0
10- 16 0 -- 0
4J3-5] 0 -- 0
9J-12 0 0 2
8J-10 0 -- 0
0.7J3-2J -- -- 0
1J-3J -- -- 0
0.5J-1J -- -- 0
1J-6J -- -- 0
1J-1J -- -- 0
0.5J-6J -- -- 0

CoPC
Sel ection

Ret ai ned
as a
coPC?

Yes
Yes

283

wn

£§6666655



TABLE C- 3 (Conti nued)

SHALLOW GROUNDWATER DATA AND COPC SELECTI ON SUMVARY
GROUNDWATER - ROUNDS 2 AND 3
CD LANDFI LL SITE, NAVAL BASE
NORFCLK, VI RG NI A

Cont am nant corPC
G oundwater Criteria Frequency/ Range (3) Conparison to Criteria Sel ection
USEPA
Region |11 No. of
Tapwat er No. of Detects
CoPC No. of No. of Det ect s Above
Feder al Virginia Scr eeni ng Positive Concentration Det ect s Above CcoPC Ret ai ned
MCL PMCLs Level Det ect s/ No. Range (3) Above Virginia Scr eeni ng as a
Cont am nant (1g/L) (1) (1g/L) (2) (19/L) of Sanpl es (1g/L) MCL PMCL Val ue coPe?
Sem vol atile Organic
Conpounds: ( Conti nued)
Fl uor ene -- -- 150 4/ 25 0.6J-1J -- -- 0 No
N-Ni t r osodi phenyl ani ne -- -- 1.4 1/ 25 1J -- -- 0 No
Phenant hr ene -- -- 150 (4) 6/ 25 0.5J3-2J -- -- 0 No
Ant hr acene -- -- 1, 100 2/ 25 0.6J-1J -- -- 0 No
Car bazol e -- -- 3.4 4/ 25 0.5J3-1J -- -- 0 No
D -n-butyl phthal ate -- -- 370 7/ 25 0.5J3-2J -- -- 0 No
Fl uor ant hene -- -- 150 5/ 25 0.5J3-2J -- -- 0 No
Pyrene -- -- 110 3/ 25 0.5L-2J -- -- 0 No
Butyl benzyl phthal ate -- -- 730 1/ 25 0.6J -- -- 0 No
Bi s(2- et hyl hexyl ) pht hal at e 6 -- 4.8 14/ 25 1.5J-9J -- -- 1 Yes



TABLE C-3 (Conti nued)

SHALLOW GROUNDWATER DATA AND CCOPC SELECTI ON SUMVARY
GROUNDWATER - ROUNDS 2 AND 3
CD LANDFI LL SITE, NAVAL BASE
NORFCOLK, VIRG NI A

Cont ani nant corPC
G oundwater Criteria Frequency/ Range (3) Conparison to Oriteria Sel ection
USEPA
Region |11 No. of
Tapwat er No. of Det ects
CorPC No. of No. of Det ects Above
Feder al Virginia Scr eeni ng Positive Concentration Det ect s Above COoPC Ret ai ned
MCL PMCLs Level Det ect s/ No. Range (3) Above Virginia Scr eeni ng as a
Cont am nant (1g/L) (1) (1g/L) (2) (1g/L) of Sanpl es (1g/L) MCL PMCL Val ue CcoPC?
Pesti ci des/ PCBs:

bet a- BHC -- -- 0. 037 1/ 23 0.034J -- -- 0 No
Hept achl or epoxi de 0.2 -- 0. 0012 1/ 23 0. 032J 0 -- 1 Yes
Deldrin -- -- 0. 0042 6/ 23 0. 006J-0. 04J -- -- 6 Yes

4, 4- DDD -- -- 0. 28 3/ 23 0. 015J-0. 02J -- -- 0 No

4, 4DDT -- -- 0.2 2/ 23 0.016J-0. 02J -- -- 0 No

Endrin al dehyde -- -- 1.1 (1) 1/ 23 0.017J -- -- 0 No

gama- Chl or dane -- -- 0. 052 (6) 1/ 23 0. 0051 -- -- 0 No
Arocl or-1260 -- -- 0. 0087 1/ 23 0.12J -- -- 1 Yes

Unfiltered Inorganics:

Al um num -- -- 3,700 25/ 25 83. 6B- 208, 000 -- -- 21 Yes
Ant i nony 6 -- 1.5 7117 1.23-33.6 6 -- 6 Yes
Arsenic 50 50 0. 038 22/ 25 2.8L-65.6 2 2 22 Yes
Bari um 2000 1, 000 260 25/ 25 34.4-1,940 0 1 5 Yes
Beryl i um 4 -- 0.016 7125 1.1B-6.4B 2 -- 7 Yes
Cadm um 5 10 1.8 8/ 25 4.7-21.8B 7 3 8 Yes
Cal ci um+ -- -- -- 25/ 25 34, 500- 335, 000 -- -- -- No
Chr omi um (7) 100 50 18 21/ 25 7. 5B- 309 7 12 18 Yes
Cobal t -- -- 220 17/ 25 6.7-55.6 -- -- 0 No
Copper 1,300 (8) -- 140 25/ 25 2.9B- 534 0 -- 3 Yes
I ron+ -- -- -- 25/ 25 1, 240- 177, 000 -- -- -- No
Lead 15 (8) 50 -- 24/ 25 1. 2B- 864J 16 9 -- Yes
Magnesi umt -- -- -- 25/ 25 5, 540- 77, 900 -- -- -- No
Manganese -- - - 18 25/ 25 158- 6, 560 -- -- 25 Yes
Mer cury 2 2 1.1 6/ 25 0.26-1.1 0 0 0 No



Groundwater Criteria

TABLE C 3 (Conti nued)

SHALLOW GROUNDWATER DATA AND COPC SELECTI ON SUMVARY
GROUNDWATER - ROUNDS 2 AND 3
CD LANDFI LL SITE, NAVAL BASE
NORFOLK, VIRG N A

Cont anmi nant
Frequency/ Range (3)

O YN
'

USEPA
Region |11
Tapwat er
COoPC No. of
Feder al Virginia Scr eeni ng Positive Concentration
MCL PMCLs Level Det ect s/ No. Range (3)
Cont am nant (1g/L) (1) (1g/L) (2 (1g/L) of Sanpl es (1g/L)
Unfiltered Inorganies:
(Cont i nued)
N ckel 100 -- 73 19/ 25 10. 2B- 138
Pot assi umt -- -- -- 25/ 25 2, 530- 56, 300
Sel eni um 50 10 18 2/ 12 2.6B-5.6
Sil ver -- 50 18 2/ 25 2.9B-8.6B
Sodi umt - -- -- 25/ 25 11, 600- 539, 000
Thal i um -- 0.29 (9) 1/ 25 1.1B
Vanadi um -- 26 24/ 25 5. 9-504
Zinc -- 1,100 25/ 25 8- 3,780
iltered Inorganics:

Al umi num -- 3,700 14/ 25 16- 144B
Ant i nony -- 1.5 5/ 25 4.9B-18. 8B
Arsenic 50 0. 038 13/ 25 2.5B-41.8
Bari um 1, 000 260 25/ 25 26. 6- 835
Cal ci um+ -- -- 25/ 25 33, 000- 352, 000
Chr om um 50 18 2/ 25 69. 6- 106
Cobal t -- 220 10/ 25 3.5B-31
Copper -- 140 14/ 25 2B-17.7B
I ron+ -- -- 24/ 25 75. 4B- 28, 800
Lead 50 -- 1/ 25 2.3B
Magnesi umt -- -- 25/ 25 5, 170- 60, 000
Manganese -- -- 25/ 25 106- 5, 790

O

T OO R O0OW !
oo
o R

Conparison to Oriteria

No. of
Det ects
Above
CoPC
Screeni ng
Val ue

WkRrRFL'OoOO!' WU
\‘

[l ¢ N ]

COoPC
Sel ection

Ret ai ned
as a
COoPC?

Yes

ShEEEE

Y
Yes
Yes

Yes
Yes

<
R

Yes

CEEEEE

Y



N ckel 100 -- 73 10/ 25 5B-52.9 0
Pot assi umt -- -- -- 25/ 25 2, 020- 54, 500J --
Sel eni um 50 10 18 2/ 25 5.6-6.3 0

TABLE G- 3 (Conti nued)

SHALLOW GROUNDWATER DATA AND COPC SELECTI ON SUMVARY
GROUNDWATER - ROUNDS 2 AND 3
CD LANDFI LL SI TE, NAVAL BASE
NORFOLK, VIRG NI A
Cont am nant

G oundwater Criteria Frequency/ Range (3)
USEPA
Region |11
Tapwat er
CoPC No. of
Feder al Virginia Scr eeni ng Positive Concentration
MCL PMCLs Level Det ect s/ No. Range (3)
Cont am nant (rg/L) (1) (1g/L) (2) (1g/L) of Sanpl es (1g/L)
Filtered | norgani es: (Continued)
Sil ver -- 50 18 1/ 25 2.3B
Sodi umt -- -- -- 25/ 25 11, 000- 775, 000
Thal I i um 2 -- 0.29 (9) 1/ 25 1. 5K
Vanadi um -- -- 26 3/ 25 1.2B-7.5B
Zinc -- -- 1,100 18/ 25 4.1B-577
Not es:

(1) Federal MCL - Federal Safe Drinking Water Act Maxi num Cont ami nant Level (USEPA, 1994a)
(2) Virginia Primary Maxi mum Cont am nant Levels (Bureau of National Affairs - Decenber, 1993)
(3) B (organics) = Not detected substantially above the | evel reported in | aboratory or field blanks.

B (inorganics) = Less than CRDL but greater than or equal to the |IDL.

J = Analyte was positively identified, value is estimated.

L = Value estimated; biased |ow

K = Val ue estimated; biased high.
(4) COPC screening value for naphthal ene used as a surrogate.
(5) COPC screening value for endrin used as a surrogate.
(6) COPC screening value for chlordane used as a surrogate.
(7) Chrom umwas eval uated as chrom um (V).

(8)
(9)

Action |evel.

COPC screening value for thalliumcarbonate, thalliumchloride and thalliumsulfate.

oo

Conparison to Criteria

No. of
Det ect s
Above

No. of
Detects
Above
Virginia
PMCL

o' R, ' O

No
No
No
COoPC
Sel ection
Det ects
Above
CcoPC Ret ai ned
Scr eeni ng as a
Val ue coPC?

No
No
Yes
No
No



-- = No criteria published
+ = Essential Nutrient

TABLE G4

DEEP GROUNDWATER DATA AND COPC SELECTI ON SUMVARY
CD LANDFI LL
NAVAL BASE, NOLFCOLK, VIRG N A

CorPC
Det ecti on Range/ Frequency G oundwater Criteria (2) Conparison to Oriteria Sel ection
USEPA No. of No. of
Region |11 No. of Det ect s Det ect s
Concentration No. of Positive Feder al Tapwat er Virginia Det ects Above Above Ret ai ned
Range Det ect s/ MCL COPC Val ue PMCLs Above CoPC Virginia as a
Unfiltered Inorganics: (1g/L) No. of Sanpl es (1g/L) (1g/L) (1g/L) MCL Val ue Criteria COPC ?
Al um num 543B 1/1 50 - 200 (3) 3,700 -- 1 0 -- No
Bari um 41J 1/1 2. 000 260 1, 000 0 0 0 No
Cal ci um 182, 000 1/1 -- -- -- -- -- -- No
Copper 2.2B 1/1 1,300 (4) 140 1,000 (3) 0 0 0 No
Iron 4, 630 1/1 300 (3) -- 300( 3) 1 -- 1 No
Lead 1.4B 1/1 15 (4) -- 50 0 -- 0 No
Magnesi um 5, 200 1/1 -- - - -- -- - - -- No
Manganese 156 1/1 50 (3) 18 50 (3) 1 1 1 Yes
Pot assi um 1, 620J 1/1 -- -- -- -- -- -- No
Sodi um 28, 900 1/1 -- -- -- -- -- -- No
Vanadi um 5.9 1/1 -- 26 -- -- 0 -- No
Zi nc 11. 413 1/1 5, 0000 (3) 1, 100 5,000 (3) 0 0 0 No



TABLE C4 (Conti nued)

DEEP GROUNDWATER DATA AND COPC SELECTI ON SUMVARY (1)
CD LANDFI LL
NAVAL BASE, NOLFOLK, VIRGA N A

CorPC
Det ecti on Range/ Frequency G oundwater Criteria (2) Conparison to Oriteria Sel ection
USEPA No. of No. of
Region |11 No. of Det ect s Det ect s
Concentration No. of Positive Feder al Tapwat er Virginia Det ects Above Above Ret ai ned
Range Det ect s/ MCL COPC Val ue PMCLs Above corPC Virginia as a
Par arret er (1g/L) No. of Sanples (1g/L) (1g/L) (1g/L)g/L) MCL Val ue Criteria coPC?
Di ssol ved | nor gani cs:
Bari um 33.7 1/1 2000 260 1, 000 0 0 0 No
Cal ci um 171, 000 171 -- -- -- -- -- -- No
Iron 734 1/1 -- -- -- -- -- -- No
Magnesi um 5,260J 171 -- -- -- -- -- -- No
Manganese 138 1/1 50 (3) -- 50 (3) 1 1 1 Yes
Pot assi um 1, 630J 1/1 -- -- -- -- -- -- No
Sodi um 29, 200 1/1 -- -- -- -- -- -- No
Not es
(1) Data and COPC Summary is for groundwater sanples collected during Round 2 of the Renedial |nvestigation
(2) Federal MCL - Federal Safe Drinking Water Act Maxi mum Contam nant Level (USEPA, 1994a; Drinking Water Regul ati ons and Heal th Advi sori es)
Virginia Drinking Water Standards - PMCLs - Primary Maxi mum Cont am nant Level s (Bureau of National Affairs - Decenber, 1994)
COPC val ues - USEPA Region Il COPC screening val ue (USEPA, 1993a)
(3) Secondary MCL.
(4) Action |evel
B Anal yte was al so detected in an associ ated bl ank

Anal yte was positively identified, value is estinated.
No criteria published



Par anet er
Sem vol atile Organic
Conpounds:

1, 4- D chl or obenzene
1, 2- Di chl or obenzene

4- Met hyl phenol
Pesti ci des:

Dieldrin
4, 4- DDD

I norgani cs and Cyani de:

Al um num

Ant i nony

Ar seni c

Bari um

Beryllium

Cal ci um

Chr om um

Cobal t
Copper

Iron

Lead

Magnesi um

Manganese

Mer cury

Ni ckel

Pot assi um

Silver

TABLE G5

SURFACE WATER DATA AND COPC SELECTI ON SUMVARY
CD LANDFI LL
NAVAL BASE, NORFOLK, VIRGA N A

Commonweal t h of No. O Detected Concentrations Exceeding

Det ecti on Range/ Frequency Federal AWXs (2) Virgi nia WXSs Sel ection Criterion
No. of
Positive Public Al Oher Feder al Feder al Virginia Virginia
Concentration Det ect s/ Wat er and O gani s Wt er Sur f ace AW AW Publ i c Al O her
Range No. of O gani sns Only Suppl i es Waters Wat er and O gani sns Wat er Surf ace
(1g/L) Sanpl es (1g/L) (1g/L) (1g/L) (1g/L) O gani sns Only Suppl i es Waters
0.7 - 1J 217 400 (2) 2,600 (2) 400 2,600 0 0 0 0
2) - 2 217 2,700 (3) 17,000 (3) 2,700 17, 000 0 0 0 0
0.8J 1/7 -- -- -- -- NA NA NA NA
0.013J - 0.035J a7 0. 00014 (3) 0. 00014 (3) 0.0014 0. 0014 4 4 4 4
0.01J - 0.016J 37 0. 00083 (3) 0. 00084 (3) -- -- 3 3 NA NA
3453 - 176, 000J 717 -- -- -- -- NA NA NA NA
22.5 1/7 14 (3) 4,300 (1) -- -- 1 0 NA NA
4.7-40.1 6/ 7 0.018 (3) 0.14 (3) 50 -- 6 6 0 NA
50. 8- 1, 420 717 1,000 (4) -- 2,000 -- 1 NA 0 NA
4.9B - 9.1B 217 0. 0076 (5) 0.131 (5) -- -- 2 2 NA NA
76,200 - 197,000 717 -- -- -- -- NA NA NA NA
10.9 - 299 a/7 170 (5) 3,400 (5) 170 3, 400 2 0 2 0
9.4 - 128 317 -- -- -- -- NA NA NA NA
3 - 425 717 1,300 (5) -- -- -- 0 NA NA NA
2,100K - 1,470, 000K 717 300 (4) -- 300 (7) -- 7 NA 7 NA
7.5 - 712 6/ 7 50 (4) -- 15 -- 2 NA 3 NA
9,170 - 324,000 717 -- -- -- -- NA NA NA NA
136 - 6,760 717 50 (4) 100 (4) 50 (7) -- 7 7 7 NA
0.51 - 0.74 217 0.14 (2) 0.15 (2) 0. 144 0. 146 2 2 2 2
9.2 - 253 517 610 (3) 4,600 (3) 607 4,583 0 0 0 0
4,540J - 129, 000J 717 -- -- -- -- NA NA NA NA
5.2 - 7.2 37 91 (5) -- -- -- 0 NA NA NA

COoPC
Sel ecti on

Ret ai ned
as a
copPC?

66

Yes
Yes



Sodi um 12,100 - 3,150, 000 77 -- -- -- -- NA NA

TABLE G5

SURFACE WATER DATA AND COPC SELECTI ON SUMVARY
CD LANDFI LL
NAVAL BASE, NORFOLK, VIRG NI A
I norgani cs and Cyani de (continued):

Thal I'i um 1.9 - 5L 3/7 1.7 (3) 6.3 (3) -- -- 3 0

Vanadi um 6-1, 180 6/7 -- -- -- -- NA NA

Zi nc 15.813 - 2,640 m7 -- -- 5,000 (7) -- NA NA
Cyani de, Tot al 5B - 25.1 217 700 (3) 220, 000 (3) 700 215, 000 0 0
Not es:

(1) Al concentrations reported in 1g/L
(2) USEPA, 1992. Water Quality Standards: Establishnent of Nuneric Criteria for Priority Toxic Pollutants, States Comliance: Final Rule.

(3) USEPA, 1992. Water Quality Standards: Establishnent of Nuneric Criteria for Priority Toxic Pollutants, States Conpliance: Final Rule. Criteria revised to reflect current

agency q 1* or RFD, as con Integrated Ri sk Informati on System (M S).

(4) USEPA, 1991. Water Quality Criteria Summary Published Criteria.

(5) USEPA, 1991. Water Quality Criteria Summary Recal cul ated values fromIR S (as of 9/90), based on a risk level of 1 x 10 1).
(6) Chrom um eval uated as the hexaval ent state.

(7) To maintain acceptable taste, odor or aesthetic quality of drinking water.

J = Anal yte was positively identified, value is estinated.
B = Detected in associated bl ank(s).

L = Val ue is estimated; biased | ow

K = Value is estimated, biased high.

-- = No criteria published.

NA = Not Appli cabl e.

°£%

££%

Yes

&8



